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Blessiug’s Pump Governor. 


The inventor of this device is also the inven 
tor of the well-known return steam trap for 
returning, under pressure, the water of con- 
densation to the boiler. 
duction of this trap the necessity of another 


Soon after the intro- 


method in special cases was seen, as where 
the pressure in the heating system was greatly 
reduced below the boiler pressure, or where 
the distance of the trap above the boiler was 


less than 30 inches, the capacity of the trap | 


The of 
experiments in this direction has been the 


was materially reduced. outcome 


production of several arrangements for the | 


purpose, and finally that shown in the en- 
gravings which we produce with this. 

By way of explanation it may be said that 
a pump governor for the purpose intimated is 
a mechanical device used in connection with 


a steam pump, and which so controls the 
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Fig. 1, in section, represents a closed 
vessel containing one within it, which is 
termed a movable bucket, having screwed into 


its bottom a short piece of pipe which serves 
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action of the pump that its piston speed shall | 


not exceed, but shall be in exact proportion 


to, the quantity of water in the condensing | 


system, working rapidly or slowly as a larger 
or smaller amount of heating surface is used, 
finally stopping when all the surface is shut 
off ; then, there being no water to reach the 
pump, it should perform this work equally 
well whether the water and steam have the 
pressure and temperature due to 1 or 100 
pounds above the atmosphere. 

Old practice in this respect was to trap the 


On the upper right hand side of the governor 
a slide valve will be seen for supplying the 
pump with steam; this valve is in a small 
steam chest into which the steam from the 





water into a tank having a vapor or waste | 


pipe connected with its upper side, allowing 
the steam above 212°, and the heat in it to 


escape intothe atmosphere. The temperature 


being still above the capability of the pump | 


to handle, a 
mixing pipe, introducing cold 


pipe known asa 


water was resorted to. This nec- 
essitated the 
flow pipe, usually connected to 


use of an over- 
the tank at about two-thirds 
the 


the bottom. The pump taking 


distance from the top to 


its supply from the bottom of 
the tank, the cold water from 
the mixing pipe found its way 
there by its superior gravity, 
while the hot 
waste through the over-flow. 


water went to 


It is obvious that to save the 
great waste of heat lost in the 
above described plan the de 
vice for the purpose must be 
one that can be used in connec- 
tion with any of the ordinarily 
constructed steam pumps, 
whether direct-acting or crank 
it should be 


can be used 


and fiy-wheel ; sO 
arranged that it 
on the same level, or even lower 
than that of the pump; 
have means of automatically re- 
itself of the 


stantly accumulating from the 


it must 








lieving air con- 
heating pipes; it must be so 
constructed as notto be liable 
to derangement, as it may be 
required to work under pres- 
sures from 1 to 100 pounds; 
it should be small so that ex- 
cessive surface will not cause 


loss from exposure. ‘The more 


Fig. 1. 
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each other and leading thence into the cham- 
ber to which the steam pipe is connected that 
conveys the steam to operate the pipe, while 
the other port is considerably smaller than 
the two just mentioned. When the bucket is 
at its highest position the valve will be at its 
extreme point to the right, closing the first 
two ports and leaving the third one open to a 
passage under the valve from the interior of 
the governor to the atmosphere. The valve 
is caused to move over the ports by the 
rising and falling of the bucket through the 
intervention of a bell-crank lever. One end 
of this lever passes up through the valve seat 
and projects a short distance above the face 
on which the valve slides, and into a small 
pocket formed in the under side of the valve 
to operate the same. The other end of this 
lever is connected with the movable bucket 
through the intervention of two collars, one 
above the other, cast on the hollow pipe or 
stem which the 
space between them into which plays this end 
of the bell-crank lever as the bucket rises or 
falls, while at the same time permitting the 
bucket to freely revolve. 


guides bucket, leaving a 


By this construc- 
tion the use of stuffing boxes is avoided, since 
the boiler pressure steam is contained in the 
small chest covering the valve, and the bell- 
crank lever is working in such space and 
directly in the interior of the governor. 

Near the upper left hand side and connect- 
ing with the outer case is a check valve open. 
On 
the extreme top of the governor is a hand 
wheel having a threaded stem for the pur- 
pose of adjusting the rising of the bucket by 
preventing it reaching a point so high that it 

will entirely the steam 
ports, and thereby cause the 
pump to continue operating at 
a slow speed. 


ing towards the interior of the governor. 


close 


On the cover of the governor 
is the usual automatic air valve, 
which allows any excess of air 
to escape through it. 

In the hollow pedestal, sup- 
porting the governor, is shown 
the opening for the exit of the 
water on its way to the pump. 
The operation is as follows: 





The space between the bucket 
and outer case must first be 
filled with water by either pour- 
ing it through the hand hole 
the of the 
which does not appear on the 
engraving) or by the water run- 
ning in from the system of heat- 
ing pipes; the valve, however, 
that admits the steam to the 
fieam chest 


on top governor 





must first be closed 
until this space is once filled, 
for the condition of the appar- 
atus is such that when there is 
water in the 
be necessarily in 
its lowest position, and conse- 
quently the two ports for ad- 
to the pump 
will be wide open, andthe pump 
will at once commence racing, 


no this space 


bucket will 


mitting steam 


since there will be no water 
present forthe pump to act on. 


Now, this space having been 


rapidly the water is returned to the boiler, | as a guide for the same as it rises and falls, | boiler is first introduced. The face on which | filled with water and the bucket in its 


the less the loss of heat. 


and also as an exit pipe to allow the water to| this valve slides contains three openings or | highest 


position, the two steam ports 


In the engravings representing this device, | pass from the bucket on its way to the pump. | ports, two of them being in connection with | being closed, and the pump at a state of rest, 








“) 


~~ 


the introduction of the water of condensation 
through the check valve in the receiving pipe 
shown on the left hand side of the governor, 
flowing over into the bucket, will cause it to 
descend when it has received within it a suffi- 
cient quantity of water to overcome the float- 


ing power of the water surrounding it; in| 


descending it will, through the intervention 
of the bell-crank lever, cause the slide valve 


to be moved towards the left, opening there- | 
by the steam ports for admitting the passage 


of the 
pump, which will start the pump in operation. 

If the pump is of a capacity greater than 
the supply it will, after a few strokes, t.ke 
water from the bucket enough to so lessen its 
weight that the surrounding water will float 
it upwards and cause the slide valve to move 
to the right, thus closing the steam ports and 
stopping the pump’s operation until a suffi- 
cient amount of the water of condensation 
shall have been received anew into the bucket 
to cause it to descend and again operate the 
pump. This operation continues on repeating 
itself. 

Should the pump employed be of a con 
struction known as a crank pump it must be 
kept in slow continuous operation lest it 
might stop on its center and thus require the 
presence of an attendant to start it again in 
operation. To avoid this the wheel with the 
threaded stem or shaft seen on the top of the 
governor has been introduced, which when 
screwed down to the proper point forms a 
stop, preventing the full rise of the bucket, 
and leaving thereby the two steam ports 
partly open to secure continuously the opera- 
tion of the pump. 

The governor can be operated in several 
different ways, the one selected for explana- 
tion being what is commonly known as the 
Referring to the 
pumps, it will be seen that there are three 


reduced pressure system. 


exhaust pipes from the pump, one to the top 
of the governor, one to the main steam pipe, 
and one to the atmosphere. Suppose a case 
of steam-heating in which the pressure is 
reduced from, say, 80 pounds above the atmos. 
phere to five pounds. It is a well-known 
fact that in order to pump water at a tempera- 
ture of 212 degrees there must be some pres- 
sure upon it to force it into the pump, and a 
plan has been resorted to, independent of the 
governor, of elevating the tank containing the 
water to be pumped to a height sufficiently 
above the pump to allow the water in the 
tank to flow by gravity pressure into the 
pump. ‘This is accomplished, 
through the intervention of the governor in 
the following manner: Steam being admitted 
into the system through the reducing valve at 
a pressure of five pounds above the atmos- 
phere and finally supplied to the different 
radiators, the water of condensation will in 
time find its way down to a small tank, sup- 
posed to be located to the left in the engrav- 
ing, filling the tank, and thence overflowing 
through the receiving pipe and check valve 


however, 


into the governor which will start the pump 
in operation. The governor and pump being 
on the same level, and there being no pressure 
on the water, the pump will not take the water 
for the first few strokes, and it is at this 
moment when the advantage of one of the 
three different ways of exhausting the steam 
from the pump appears, for if the valves in 
the pipe of the other two ways of exhausting 
(shown in the drawing) were closed and the 
pump were exhausting through the pipe lead- 
ing into the top of the governor, the exhaust 
steam would at once create on the surface of the 
water in the governor a pressure great enough 
to force it into the pump, the check valve on 
the receiving side opening toward the gover- 
nor seating itself and preventing the pressure 
escaping back into the drip-pan. Under the 
circumstances described the pressure caused 
by exhausting the steam from the pump into 
the governor rarely ever exceeds ten pounds, 
because the pump has only to make a few 
strokes when the water is exhausted from the 
bucket, and the pump will have been stopped 
At this 
moment the pressure in the governor, from 


by the closing of the steam ports. 


the exhaust steam introduced into it, as before 


described, may be ten pounds or less, but as 
there is little or no pressure on the water in 
the drip-tank it might occasion too much loss 


steam from the steam chest to the | 
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| of time to wait for the pressure in the gover- 
nor to become reduced enough by condensa- 
| tion to admit the water therein. _It is at this 
| juncture that the third steam port comes into 
‘use. As before explained when the valve 
was in a position to close the other two 
ports, this one would be open to the atmos- 
phere. Now the valve being in this position 
the pressure in the governor will be exhausted 
into the atmosphere, when the water from 
the tank will again begin to enter the gover- 
nor causing it to continue repeating its opera- 
|tion. When the governor is not to be used 
as exhausting to the atmosphere the opening 
on the side of the valve may be closed with a 
globe valve (not shown in drawing). 

In using the governor on a system where 
the pressures are not reduced as low as five 
pounds, or in other words where there is a 
sufficient pressure on the return water to 
force it into the pump, the last explained use 
of the exhaust pipe is not needed, since the 
one connecting directly with the main steam 
can be used. If the pressures in the system 
and boiler are nearly equal, then the one 
exhausting into the atmosphere must be em 
ployed. 

The manufacturers of this governor are the 
Albany Steam Trap Company, Albany, N. Y. 


> 


Railroads that Won’t Carry Cheap Coal. 





A press dispatch from Chicago says : 


‘Agents of the Knights of Labor have 
circulated a paper among the commercial and 
manufacturing men here by which the signers 
agree to buy coal of the Knights, provided 
the latter furnish it at rates from $1 to $1.50 
per ton lower than those made by the coal 
ring. This document has been signed by 
about 600 of the leading consumers of the 
city. The Knightsare relying upon co-opera- 
tive shafts at Cannelburg, Ind., and in St. 
Clair County, Ill., purchased by the General 
Executive Board of the Knights last year. 
The capacity of these mines is 30,000 tons 
per day. All arrangements were made to 
begin marketing coal here on the Ist inst. 
Only one difficulty was encountered, but that 
has been insurmountable. It is alleged that 
the Ohio & Mississippi Railroad refuses to 
carry more than one car load per day for the 
Knights, and the Illinois Central declines to 
carry any coal whatever. Evidence is now 
being taken by a special committee of the 
State Executive Board concerning a con- 
spiracy against their mines, said to exist 
between the railroads, coal operators and the 
banks. The recently elected labor repre- 
sentatives, will, it is announced, bring the 
evidence before the State Legislature. A 
part of the evidence consists of affidavits and 
letters. The advisability of taking legal 
measures to compel the roads to carry the 
coal is under consideration.” 





> ee 

A machinery dealer sold an engine and 
boiler to a party in Georgia under an agree- 
ment reserving title and ownership in the 
seller until the whole purchase price should 
be paid. This was supposed to be a very 
safe transaction, but as the property was 
destroyed by fire, and as the Supreme Court 
of Georgia has decided that in the absence of 
negligence on the part of the buyer the risk 
was wholly that of the seller, that ma- 
chinery dealer has lost faith in the security of 
such contracts. 


—-_ —— 

Mr. Leyshon Jones, formerly manager of 
the Wallaroo Copper Smelting Works, South 
Australia, claims to have discovered a method 
by which copper plates can be permanently 
attached toiron. He has exhibited in Ade- 
laide a piece of plate iron, } inch thick, with 
a copper plate firmly adhering to it by means 
of a preparation like cement, discovered by 
Mr. Jones. On the other side of the iron 
theie is a layer of this preparation, which 
sticks to the plate asif it were part and parcel 
of the original metal. The plate has been 
submerged in the sea for a period of nine 
|w.eks, and there is no visible sign of the 
| pr: paration wearing away, or of the copper 
losing its hold of the iron,—American Ar- 
tisan. 





Condition and Prospects of the 
Machivery Business. 





LETTERS FROM PROMINENT ESTABLISHMENTS TO 
THE ‘‘ AMERICAN MACHINIST.” 





The Brown & Sharpe Manufacturing Com- 
pany (Machinery and Tools), Providence, 
R. I., write us : 


Business in most of our lines has been 
much better during this year than in 1885. 
The works have been run ten hours per day, 
and 48 machine tools added to the plant. 
Commencing the year with 465 hands, the 
number has been gradually i ‘creased till 614 
are now employed. As anticipated in letter 
written you a year sinc-, the reduction in 
prices of our ‘‘ Universal Milling Machi es” 
has led to an increased demand. By making 
them in lots of 100 with special tools, we 
have been enabled to attain much greater 
accuracy than heret fore, and at the same 
time to rejuce their cost. It is our intention 
to pursue this system of manufacture, the 
carrying out of which will probably require 
the doubling of the pre-ent capacity of our 
works at an early day. 





The Rollstone Machine Company (Wood 
Working, Machinery), Fitchburgh, Mass., 
write us: 


We have had a very fair business dur- 
ing ’86; although we have been obliged to 
build machinery on a very small margin. 
We have, at the present time, orders ahead 
which necessitates our running extra time. 
We find the calls for machinery good, and 
every indication is for general improve- 
ment. 

Materials have advanced slightly. Labor 
remains about the same as through the year, 
and we see no chance for an advance until 
prices advance, as it is impossible at present 
prices to build machinery at a profit and in- 
crease the price of labor. 

We have added the past year several im- 
proved machines for the production of goods 
in our line, and have quite spirited calls for 
them. 


I. W. Colburn & Co. (Dynamo Electric 
Machines), Fitchburg, Mass., write us : 


In regard to the business for the last eleven 
months would say that it has been more brisk 
than ever before with us. At present we are 
running fifteen hours every day to keep up. 
Have made several extensions to our buiid- 
ings during the last year, and will be obliged 
to further increase them the coming year. 

We have orders on hand that will take us 
until March to fill, working our full force all 
the time. Have turned away orders as we 
could not fill them in time. 





Fay & Scott (Machine Tools and General 
Machinery), Dexter, Me., write us: 


Our business the past year has come fully 
up to our expectations as to volume, having 
done nearly twice the business of any pre- 
vious year, but the per cent. of profit has not 
been so satisfactory, and we do not feel like 
venturing an opinion on business for the 
coming year, though it looks favorable. We 
start the year with a reasonable number of 
orders on our books, but do not contemplate 
any enlargement of our plant this year. 





The New Haven Manufacturing Company, 
(Machine Tools), New Haven, Conn., write 
us: 


The volume of our business for 1886 has 
been quite large, but prices have been low, 
and the net profits proportionately small. 

We now have a pretty large accumulation 
of orders, and the prospects for a good busi- 
ness in the coming year seem quite favorable. 

We have been busy for some time <evelo}- 
ing our uew friction clutch pulley, especially 
with reference to adapting them for driving 
the running gearing to our planers, and are 
meeting with very gratifying success. 





Hill, Clarke & Company (Machinery), Bos- 
ton, Mass., write us: 


We would say that as far as our own busi- 
ness is concerned, in volume it is considerably 
more than in 1879, and we think will reach in 
volume the amount of business done by us in 
1880. This year, 1886 has been the best 
year with us since 1882. The »mount of bus- 
iness that we »re getting this month of De- 
cember surprises us, as we expected business 
to be quiet as it is usually with us at this 
season, but we think this will prove the best 
month this year. 


sight. 


We are not only entering a great many | 
orders, but have a great deal of business in | 


not be surprised to see another year like 1882 
within another year. 





The American Twist Drill Company (Ma- 
chinists’ Tools), Meredithville, N. H., write 
us: 


We have been very busy the past year, and 
have orders now that will require about six 
months to fill. Expect to occupy another 
shop at Laconia, N. H., June 1, 1887, 
where we shal] have increased facilities for 
manufacturing our new machinery. 


The Joseph Dixon Crucible Company 
(Crucibles, Pencils, Graphite Paints and 
Lubricants), Jersey City, N. J., write us: 


Business in our line during 1886 has been 
better than ever before in the history of this 
country. We are at work now on an addition 
to our pencil factory 70 feet long and 25 feet 
wide ; an addition to our steam plant of one 
more steam boiler. We have enough orders 
for crucibles on hand to run our shop three 
months. We take special pride in noting 
the increase of business in the lubricating 
graphite line. This business is increasing by 
geometrical instead of arithmetical strides. 
More graphite was utilized for lubricating 
purposes in 1886 than ever before in the 
history of the world, and the future of this 
business is especially bright. We predict a 
better business in 1887 than for 188'5, and we 
predict the good times will continue into 1888. 
Everything in the way of supplies, labor, 
etc., that we use is stiff in price, and in- 
creased rates are predicted. 





Clayton Air Compressor Works, of Brook- 
lyn, N. Y., write us: : 


Our shipments for 1886 agyregate an 
amount several thousand dollars in excess of 
1885, and we anticipate an active trade dur- 
ing the ensuing year. 

The principal demand for our air com- 
pressors, rock drills, etc., comes from the 
mining and railway constructing interests. 
Many valuable mines are lying idle, waiting 
for the necessary capital to equip them with 
the improved machinery which is necessary 
to their economical working; but judging by 
the increased number of inquiries for esti- 
mates received of late from the mining sec- 
tions, we are of the opinion that this great 
industry is on the eve of a veritable boom. 

Railroad building has, during the past year, 
been reasonably active, and our air compressors 
were employed in sinking the caissons for 
the Union Pacific Railway bridge at Omaha, 
Nebraska, and the Council Bluffs bridge on 
the Burlington and Missouri Railroad in 
Nebraska. 

Our orders within the past few weeks in- 
clude one No. 9 duplex steam actuated air 
compressor, 22° diameter steam cylinders, 
24° diameter air cylinders, and 30” stroke; 
one duplex air compressor, 16’ diameter 
steam cylinders, 18° diameter air cylinders, 
and 24” stroke; one No. 4 duplex air com- 
pressor, 14’ diameter steam cylinders, 14 
diameter air cylinders, and 15’ stroke: one 
belt air compressor, 10 diameter cylinder and 
13° stroke, and a number of smaller sizes. 

Our foreign shipments included one du- 
plex air compressor, with four gun metal air 
cylinders of 26’ stroke, capable of compress- 
ing 500 cubic feet of gas per minute to 300 
lbs. pressure. 

This compressor was ordered for Australia, 
by the English Government, who, in select- 
ing our compressor, recognized its superior- 
ity to those of home manufacture, although 
heretofore such « ompressors going to British 


colonies have been made exclusively in 
England. 
The Skinner Engine Company (Portable 


and Stationary Engines), Erie, Pa., write us: 


We are very glad to state that our business 
for the year 1886 has been most satis‘actory. 

Our orders have been over 50 per cent in 
excess of the previous year, and while we 
have not found it necessary to enlarge our 
works we have kept every | ortion of it busy. 

Our sales have cover d a wider territory 
than heretofore, and aggregate a larger num- 
ber than for any previous year. 

Our own correspondence and facts gleaned 
from others lead us to hope for even a better 
year during 1887, and the appreciation in 
prices of all kind. of material certainly makes 
itr asonable to expect better prices for our 
products. 


Currier & Snyder (Upright Drilling Ma- 
chines), Worcester, Mass., write us: 


Our business from January to April this 
year was very good. From April to July 
business was rather light, and we took ad- 
vantage of the tim s and moved our works in 
a more desirable location with double the 





We think the prospect for business in ma- 





chine tools for the coming yeur is as good as 
it was in 1880, and if business continues to 
improve as it has done this year, we should 





floor space we ever had before. September 
|our trade began to increase and has steadily 
gained ever since. We now have orders to 
keep us ruvning full time for three months. 
































January 1, 1887 


¥ 


We are looking for a good trade next year 
with better prices. We have added anumber 
of new tools this year. We have also made 
many improvements on our drills. Have re- 
cently prought out a new tool—a boring mill 
and upright drill combi ed. and have just 
placed one of them in the Holy ke Machine 
shop; aso one of our 28 erills, both of 
which are giving good satisfaction. Prices of 
material and labor are about the same as at 
the beginning of the year. 


The Springfield Glue and Emery Wheel 
Company (Emery Wheels, Emery Wheel Ma- 
chinery and Grinders and Polishers supplies), 
Springfield, Mass, write us : 


We have been busy the past year, employ- 
ing about thirty-five men, with the exception 
of October, when we ran two-thirds that 
number. 

We get our castings and patterns made out- 
side, which gives work to ten additional men. 
As compared with last year, prices of labor 
and material remain about the same, and we 
shall do about one-third more business. We 
think but part of this improvement comes 
from increased confidence in business; more 
from our having a greater variety of ma- 
chinery adapted to a larger range of work, as 
we now make fifty-five styles and sizes of 
emery wheel grinders for wet and dry grind- 
ing, and wheels for the same. 


The Hoggson & Pettis Manufacturing Com- 
pany (The Sweetland Chuck and Special 
Machinery), New Haven, Conn., write us: 


While the margins on our products, owing 
to the sharp com; etition, are very small, the 
volume of our business has been for years 
steadily increasing, and the close of the year 
1886 finds us well satisfied with the amount 
done in this year, if not with the profits 
obtained therefrom. 

The opening of the new year for us seems 
to indicate a still greater increase in our busi- 
ness. Prices of wages and material remain 
about the same. 


Warren T. Kellogg, Manager of the Cohoes 
Iron Foundry and Machine Company, (Eleva- 
vators, Cotton Machinery and Special Ma- 
chinery), Cohoes, N. Y., writes us: 


I have to report a year of moderate activity, 
with some advance over 1485 in quantity, but 
slightly lower prices. 

The year opened well and bid fair to be a 
busy one, but the labor troubles of January 
and February seemed to frighten capital and 
make it more conservative than even last year, 
with the result of confining purchases to 
actual needs without extension. Hence, the 
only machinery purchased was for replacing 
old and worn out tools. 

This state of affairs has been ruling in 
Cohoes most of the time during 1886, with no 
prospect of an immediate settlement on a sat- 
isfactory basis. The truce that has been 
patched up recently appears to be a make- 
shift that cannot last long. 

In my opinion the Cohoes labor troubles 
are but a type of those found throughout the 
United States, and will continue to disturb 
business until a satisfactory solution of the 
problem is found, and this condition of affairs 
makes prosperous times extremely doubtful 
and uncertain, while they prevail. 

Nevertheless, while I take such a conserva- 
tive view of the future, I am «/so impressed 
with the fact that every disturbance of social 
and business matters, local or otherwise is but 
the working out of better times for all con- 
cerned, and laborers and capitalists, alike, 
are learning to regard each other with more 
consideration, and from it there will be 
evolved a solution of the whole difficulty. 

We look forward to next year with more 
confidence than we did to 1886, and think the 
volume and prices, especially of iron and 
steel products Will be greater, and trust that 
He who guides the destinies of this nation will 
lead us to more satisfactory and peaceful 
times. 


Sterling Elliott, (Drill Presses, Small Tools 
and Bicycles, also Stitching and Tying Ma- 
chines), Newton, Mass., writes us: 


My regular business has been very satisfac- 
tory during the past year. The drill press 
and small tools have held their own; I now 
have several unfilled orders for the former. 
Have kept an average of nine men at work on 
the stitching and tying machines, have also 
got them well introduced abroad. Am at 
present working eighteen men, and shall hire 
as many more as soon as my new shop is ready 
for occupancy, which it will be in two weeks. 
My greatest rush will be on the new tricycle, 
for which I am getting in the material for six 
hundred, nearly one-hundred and fifty of 
which are already sold. Shop as now com- 
pleted is 45x36 feet, four stories high and has 
95 windows (and a small mortgage). 

My creflitors are quite tranquil at present, 
and there is every indication that I shall live 
through another year. 
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The Knowles Steam Pump Works, 93 Lib-| 


erty street, New York, write us: 


| 


| We have but little to say regarding busi- 
ness or prospects. We have been building a 
| little addition to our works, but as to the out- 
|look for the coming year, we see but little 
change. 


The Valley Machine Company (Steam and 
Power Pumps), Easthampton, Mass., write 
us : 


Our steam pump business for 1886 will 
compar: favorably with last year, which is 
rather better than we expected. We have not 
tried to make sales, hard enough to break 
our prices, pref. rring to let others do that. 
We piefer to keep the standard of our work 
up, make a fair profit, and abide results. 
Shall add to our line next year a duplex steam 
pump, in which we have ‘great expecta- 
tions.” 


S. W. Goodyear (Wire Pointing and Shap- 
ing Machines), Waterbury, Conn., writes us : 


To your inquiry I have to answer that, 
through the early part of 1886, mv business 
was dull. My specialty in machinery seemed 
to be looked upon as a luxury, which the 
condition of business forbade indulgence > in. 
But beginning with October there have been 
more inquiries, a few orders, and a more 
promising outlook for business the coming 
year. Iam gratified to note by the letters of 
inquiry reaching me, that the AMEeRIV AN Ma- 
CHINIST is read—advertisements and all—and 
as the tendency of such reading is to bring 
readers up to adopting the best methods, hope 
to get my share of the benefits. 

Best wishes for the continued welfare of 
all connected with the production of the 
journal indispensable to so many mechanics. 


The Link Belt Machinery Company (Fric- 
tion Clutches and Conveying Machinery), 
Chicago, write us: 


The condition of our business duri g the 
past year has been very satisfactory indeed, 
sales increased atiout 334 per cent. withoutany 
material reduction in prices. Prospects for 
1887 seem to be as good as could tie expected, 
in fact, we anticipate a further increase in 
the business during the coming year. Our 
shops have been e larged about o e-quarter, 
and many improvements made since the dis- 
astrous fire of a year ago. We have had 
orders sufficient to keep us fully employed 
during th: entire year of 1886. Have pur- 
chased a number of new tools during the 
year and find steady employment for them. 
There has been no reduction in wages of our 
men during the past year; or, in fact, since 
we started in business six years ago, many of 
the present employes having been with us 
from three to five years, and as they become 
more familiar with our particular class of 
work have had their wages increased. 


The Yale & Towne Manufacturing Com- 
Cranes, Scales and Locks), Stamford, 
Conn., writes us: 


pany 


We are glad to be able t » say that there is 
no doubt about the favorable condition of 
our bu iness in all branches at the present 
time, and that the outlook for 1887 is very 
encouraging. 

Perhaps the most noted improvement over 
a year ago is in the hoist and crane depart- 
ment, in which we now have orders which 
sill occuny us for several months to come. 
Prices, although somewhat stiffer, have not 
shown any decided advance, which we con- 
sider an indication that the increase of busi- 
ness is due to a legitimate demand, aud not 
to any unhealthy speculation. 


Poole & Hunt (Founders & Machinists), 
Baltimore, Md., write us: 


In the past year we have enlarged our 
premises, and put in quite a number of large 
and valuable tools. Our facilities are greater 
than ever, and we are fully employed. 

We look for a good demand for macuinery 
in our line during the coming year. 


The Albany Steam Trap Company (Steam 
Traps, Water Filters, Pump Governors and 
Steam Valves), Albany, N. Y., write us: 


It affords us much pleasure to comply with 
the request contained in your communication 
of the Yth instant. 

Our business for the past year has been 
good ; indeed, equal in volume and quite as 
satisfactcry as that of the previous year. Our 
steam traps have continued actively in de- 
mand, and the inquiries for detailed in- 
formation concerning-jheir operation, from 

reas not hitherto covered, lead us to expect 
largely increased sales of them during the 
coming year. 

We have finally perfected our pump gover- 





nor to be employed in cases where, from a 
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variety of reasons, a greatly diminished pres- 
sure is one of the factors in the heating prob- 
lem, and now indulge the belief that since, 
with the steam trap and the pump governor, 
the whole question of the economical return 
under pressure to the boiler of the condense 
from steam coils is successfully settled, and 
the situation fully commanded, our business 
must be much enhanced. 


We are also glad to discover that the de-| 


mand for our particular character of steam 
valves, a specialty of our manufacture, but 
lately introduced to the public, has much 
increased during the past year, giving promise 
that when more widely known and und rstood 
they must certainly come into gener:l use. 
But perhaps our most marked advance in the 


lines governing our industries has been the | 


introduction, after laborious and expensive 
experiments, of a filter—Mr. 
vention, which we think covers every de- 
mand that can be made for a device 
shall successfully, and with dispatch practi- 
cally adapting it to either commercial, or 
domestic purposes, remove from fluids the 
various impurities they may contain; and in 
this connection we further note that Mr. 
Blessing has invented a method where, by 
the employment of our Steam Trap and Filter 
in combination with steam boilers all sedi 
ment and scale may be absolutely prevented 
from depositing in the boilers ; an invention, 
the remarkable feature of which must soon 
impress itself upon those engaged in the man- 
ufacturing industries of the land. 

From the foregoing, you will gather, and 
jus ly, that we look forward with every en- 
couragement, to a prosperous year in our 


branch of industry, and would be doubly as- | 


sured of it were we satisfiel that Congress, 
whatever els» it does, would still leave the 


Blessing’s in- | 


that | 





per cent. that of last year, and from the 
pre ent outlook we anticipate the increase to 
continue. 

The cost of materials as well as prices re- 
ceived have varied but little trom last year, 
although the present upward tendency in cost 
of raw materials will doubtless soon have its 
effect upon prices of manufactured product. 

Onur entire business being dgvote! to the 
manufacture of the Harrison Safety Boiler, 
the ‘‘improvemen’'s in production” have been 
in the d tail of construction of this boiler, 
such as mat ‘rial used, manner of setting, etc., 
our vertical form.of boilers as illustra ed in 
your issue of November 13th, is one of the 
most marked improvements we have made, 
and the many desirable features embodied in 
this form of setting for plaits of from 5 to 
50 horse-power command the attention of 
steam users. 

We have also arranged for the sole manu- 
facture of the Cochrane Patent Feed Wa'er 


| Heater and Purifier, a simple hut efficient 





country under the blessing of a Protective | 


Tariff. 


William E. Kelly (Heaters, Damper Regu- 
lators, Mill Work and 
New Brunswick, N. J., writes us: 


We are pleased to say that the retrospect of 
the year that is past, and the outlook of the 
year that will soon commence, are alike favor- 
able. We have not had occasion to reduce 
our force, on account of lack of work, and 
every machine in our shops has been con- 
stantly occupied. The demand for «ur 
rubber manufacturing machinery has been 
good; and we have fitted out a large number 
of factories with our Calendars, Grind Mills, 
our Patent Steam Vulcanizers, and 
special machines required, and with our new 
and improved Hydraulic Plant, for the pur 
pose of making rubber heels for boots and 
~hoes ; the Plant consisting of Hydraulic 
Heel Presses, Accumulator, and Pump. By 
this arrangement, the heels are formed in the 
press, and are thrown automatically out of 
same, by hydraulic pressure, wit: much less 
manual labor, and great increase «of speed and 
amount of work done, over the old style 
screw presses. We believe we have had our 
share of the orders that have been given out 
in this country, for this line of work, during 
the past year. _The demand seems to be 


other | 


steady, and a growing on» in this direction. | 
There has also been quite a large demand for | 
the gearing, track iron, rollers, spikes, and | 


the iron work for marine purchases and 
marine railways of various sizes, and we have 


filled some very satisfactory orders for this | 


line of machinery. 

There has been no material change in the 
price of labor in our works recently. 

We are looking for an improvement in trade 
during the next year, and are making our 
preparations to meet a large increase in our 
orders. 


J. E. Lonergan & Compiny, (Lubricators, 
Safety 


Philadelphia, Pa., write us: 


Valves and Machinists’ Supplies), 


Our production and volume of business 
done by us in 1886 his been largely in excess 
of any of the two years preceding it; profits 
have been proportionately less than in former 
years, owing in a measure to the fact that 
there are more producers in our line than 
there are consumers, and all anxious ‘‘to get 
their work in without due regard to the cash,” 
or the consequences of unprofitable transac- 
tions. Another inroad on profits which is as it 
ought to be, our wage list has been ad- 
vanced about 20 per cent., commencing with 
the first of April this year. The advance was 
made not uniformly, but witha strict regard 
for and consideration of tle individual 
worth of each man. Some secured 10 per 
cent. others 30 per cent., according to their 
worth. This was done without any demands 


Rubber Machinery) | 


|out of the question. 
| still better business for 


heater of the ‘‘ open” type, a number of 
which are now in use with highly satisfactory 
results. 


The Pratt & Whitney Co. 
Tools, Forging and Finishing Machinery), 


(Machinists’ 


Hartford, Conn., write us : 


We are pleased to report the gratifying in- 
crease of 18 per cent. in the aggregate value 
of our sales in 1886 over those of the pre- 
vious year and the distribution of our manu- 
factures through the United States, and in 
Canada, Mexico, Central and South America, 
England, France, Italy, Germany, India and 
Australia. We are now giving employment 
to five hundred men fifty-nine hours per 
week, and think we can continne this through 
1887. 

We have recently entered into an agree- 
ment to manufacture and sell the Hill Auto- 
matic Grain Weighers, which we have made 
for a Western company for several months 
past. Forty of these scales have been put 
into successful operation during our connec- 
tion with them ; and it not infrequently hap- 
pens that the entire cost of the scale is saved 
in less than a year’s use. The scales are now 
offered at a reduction from former prices, and 
improvements in construction will be in- 
corporated as they are hit upon. 


P. H. & F. M. Roots (Forges and Blowers), 
Jonnersville, Ind., write us: 


Our volume for 1886 
slightly larger than 1885. Prospects for 1887 
are very much brighter. Have been, and 
still are, changing our machines, which has 
taken up a good deal of our time. Our in- 
quiries for this season are very much ahead 
of what they have been for a long while. We 
reduced our labor January 1, 1885, 15 per 
cent., and last July raised wages on an 
average 8 per cent. All our material is 
higher in price. On the whole we expect to 
do a very much better business next year 
than during 1886. 


was the same or 


The Acme Machinery Company (Bolt, Nut 


and Special Machinery), Cleveland, Ohio, 


write us : 


We have had a very prosperous year, much 
beyond our expectations. 

Have added during the year quite a num- 
ber of machine tools, and employ on the 
average 50 per cent. more force, and yet can- 
not get ahead of orders, so making stock is 
We look forward to a 
1887; have made a 


|number of improvements in our machines in 





from our men individually or collectively, | 


and so peace has reigned undisturbed in our 
works throughout the entire year. During 
the first three months of 1887 we expect to 
increase our shop room at least one-third, add- 
ing several tools, some of them special. 


The Harrison Safety Boiler Works, Phila- 
delphia, Pa., write us: 


Ve are pleased to report that the volume of 
our business for 1886 will exceed by fully 20 


the detail parts thereof. Prices are a shade 
higher of both labor and material, and the 
tendency is to keep on going upward. 


Wm. Barker & Co. (Brass and Iron Work- 
ers’ Tools), Cincinnati, Ohio, write us: 


We are hardly prepared to give you an 
item. We have only started our business 
last May, having sold out our interest in the 
late firm of Lodge, Barker & Co., in January. 
However, will say we are very busy. We are 
now working on a large contract for 17'x6,”" 
bed engine lathes, which will keep us busy 
until next June. We have also quite an 
amount of work on our regular brass working 
machinery. As far as we are concerned, the 
outlook is very promising. Wages about the 
same as last year. We find prices lower. 


E. A. Walker (Machine Tools), Philadel- 
phia, Pa., writes us : 


The year opened quite favorably, and is 
closing more so. There have been several 
dull months, but always found something to 
do. Have been making some changes and 
repairs, and have put in a few new tools. 
Have added one or two sizes to the list of 
combination planers, and find the interest in 
this tool on the increase. Am now fairly 
busy on orders with good prospects for 1887. 





















A 


Car-Wheel Boring and Truing Machine, 


ne 


Attention is directed to the accompanying- 
illustrations of a Combined Car-wheel Boring 
and Truing machine, manufactured by M. C. 
Bullock Mauufacturing Company, Chicago, 
Ill. 

With the remarkable advancement of our rail- 
way system within the past few years,involving 
an enormous increase of rolling stock, general 
and abstract questions relating to economy of 
operation and maintenance have necessarily 
given much concern to interested minds. 
Of these questions none have demanded and 
received more attention, we assume, than the 
caus and prevention of undue wear and tear 
of rolling-stock and track. 

In addition to the fact that of the 
of car-wheels continuously in service, an im- 


millions 


AMERICAN 
or pairing being done independently of and 


pressed upon their axle, the integrity of the 
tread surface of every wheel is preserved, in 
contradistinction to being sacrificed as 
unavoidably the case when the work of truing 
and reducing to corresponding dimensions is 
It is 
constructed with a view to being able to do 


done after being fixed to their axle. 


work of the lightest or heaviest character ; 
it is well proportioned, and, as is apparent, 
subserves the purposes of a boring-mill, a 
chilled car-wheel grinding machine and a 
tire-lathe. The bed-plate is 10 long, 3 wide 
and 2’ high, with a slide-rest standard pro- 
jecting from each side ;_ the transverse meas- 
urement over all at this point being 7. The 


| head-stock, which is provided with two large 


mense percentage of the number employed are | 


regularly condemned and withdrawn ‘‘ for 
repairs’? or the ‘‘scrap heap” before ac 
complishing reasonable mileage, from link- 
pin to brake-shoe, and from roof to road-bed 
the effect of their employment may be ob 
served in the shape of wear and tear, how- 
ever satisfactory the mileage of ‘‘ the fittest” 
or limited term of service of the condemned. 

The inquiry here presents, why this failure 
of service and this wear and tear, in view of 
the manufacturers’ guarantee and the endorse- 
ment upon inspection ‘‘ free from defects ”? 
The answer is plain: ‘‘’Tis the little rift 
within the lute, which soon will make the 
music mute !” 

The manufacturer furnishes his wheels in 
as perfect shape as it is possible to produce 
them, but a cast wheel cannot be turned out 
of the mould in the form of a perfect disk, it 
matters not how much care may be exercised 
in its manufacture, nor is its perimeter ever 
of a 
pronounced character, the result of unequal 
Steel-tired wheels 


free from irregularities, oftentimes 
shrinkage in congealing. 
are generally turned out in as perfect cylin- 
drical form as it is possible to make them 
through the employment of the most ap- 
proved machinery ; 


required. Perfect concentricity with the 


but something more is 


center of rotation, exact correspondence of 
circumferential dimensions when paired, and 
absolute freedom from peripheral irregulari- 


ties, are conditions essential to effective 
service of car-wheeis of any construction. 
If not absolutely concentric their action 


when in revolution is that of a cam, having 
to lift and drop tons of weight at each revolu- 
tion, the resultant damage to journal-bear- 
ings, journals, car and track, often being 
perceptible to a marked degree within a very 
short period. When the brake-shoe is ap- 
plied they are likely to be caught and locked 
thereby and caused to slide upon the rail, a 





flat spot being cut upon their treads which in | 


many instances nicks the rail at every subse- 
quent revolution after the manner of a cold- 
chisel, preparing the same through the action 
of ‘‘ Jack Frost” for a possible and not un- 
common finality—a broken rail and a wrecked 
train. 

of the 
though absolutely concentric with their axis, 


When the wheels upon an axle are not 

same circumferential dimensions, 
the inclination of the larger of the pair is to 
run ahead of the other, throwing one or both 
flanges hard against the rail and causing such 
rapid wear and tear as to soon render one or 
both wheels unfit for safe employment. In 
addition to this flange wear, it is not only 
possible that the great strain brought to bear 
against the side of the rail may change the 
track-lateral to 
constant torsional strain is exerted upon the 


a dangerous extent, but a 
axle which is likely to produce crystalliza 
tion and eventual breakage of the same, and 
in all probability a disastrous ‘‘ smash up.”’ 
It is obvious that the proverbial ‘‘ ounce of 
prevention” is here more than ‘worth a 
pound of cure.” For doing the service ex- 
pected of them, wheels should be put in 
proper shape before being started upon that 
¢ ncentri- 


service. They should be trued 


cally with their bore and perfectly mated 


before being pressed upon their axle—not 
afterward. 
The machine which we illustrate is de 


signed to bore and true car-wheels of any 


construction at one operation. The mating 


bearings for carrying the main chuck spindle, 
is 3’ 6 ae 
The main or driving 


long, 2 6’ wide and 1 from its 


| base to center line. 
chuck is provided .with universal and inde- 
A 


chuck having three universally-acting flange 


pendently-acting jaws. corresponding 


| supporting jaws provided in their projecting or 
| depending ends with laterally movable ad 
| justing-dogs, is rotatably sustained by’ a 
| longitudinally adjustable carriage of admira- 
ble proportions, working upon the bore-head 
6 
The boring-bar bearing is 3 
The 


| base which is 3 wide, firmly secured to 


ithe bed-plate. 
|6’ long, and is extraordinarily heavy. 


| 
| 
| 
| 


BorING 


Cark-WHEEL 


bar is operated from its upper side by a 
positive (change) feed, actuated by a gear 
fixed to the main spindle, compound slide- 
of . the 
abrading wheels or turning tools as may be 


rests on either side machine carry 
necessary for the particular character of the 
work to be done, being operated automati- 
cally through suitable mechanism actuated by 
the main spindle, or by hand, as may be de 
sired. ‘The main spindle, which is hollow, is 


provided with an internal longitudinally- 


movable steel centering bar, intended for 
rapidly centering or adjusting for truing 
wheels having their axle seats already bored. 

The operation may be briefly described as 
The tailstock chuck 


a car wheel is carried 


follows : being with 


drawn, in a vertical 


| position to the front of the main or driving- 


chuck. The tail-stock chuck is then brought 
up against the web on the flange e:de of the 
wheel, carrying the same over and firmly 


against the universal and independent jaws | 


thus 
fixed in position for adjustment. 


of the main chuck, being primarily 
Such of the 
independently-acting dogs of the tail-stock 
chuck-jaws as may be needed to bring about 
a correct vertical adjustment of the wheel 
are brought up against the web, after which 


the independent jaws of the main chuck are 


caused to engage the other side by the under 











AND 
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| ° ° 
|surface of the rim, locating the wheel con- 
subsequent to this work, and before being | centrically with its mean diameter. Such of 


the universal jaws of the main chuck as will 


|}engage therewith are next set rigorously , 
is | 


against the under side of the rim, and the 
As the chuck 
carrying the wheels are rotated, the bearing 
bar feed is put in action and the bar is car- 


machine is put in motion. 


ried forward through its work of boring the 
axle seat. One of the slide rests carrying 
is put 
automatically at work across; the tread, while 
the other slide rest carrying abrading wheels 


abrading wheels or a turning tool 


or a turning tool is manipulated preferably 
It will of 
course be understood that abrading waeels 
are solely relied upon for truing chilled iron 
wheels, but in tuning steel tired wheels (for 
which the turning tool is invariably used) 
abrading wheels areadvantageously employed 
for cutting away extraordinarily hard spots 
upon the tread surface or for finishing the 
surface roughly operated upon by the turning 
tool. The slide rests having all the necessary 
adjustments, the arading wheels or turning 
tool on one side of the machine may be 
caused to operate upon the head of the 
wheel, while the abrading wheels or turn- 


by hand upon the tread or flange. 


ing tool on the other side may be operated 
upon its tread or flange. A_ steel or steel 
its axle re- 
pairs is first located by its axle seat upon the 


tired wheel pressed from for 
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centering-bar carried by the main spindle, 
after which it is grasped and held in position 
by the jaws of the chucks and operated upon 


as above described ; the boring bar feed, 


during such work, being thrown of 


engagement and the bar of course not being 


out 


employed unless it should be desirable or 
necessary to re-bore the arle seat. 

It is claimed that the machine in a day of 
ten hours’ work will bore and true 30 chilled 
iron wheels 33° diameter if not more than }” 
circumferentially defective ; that it will bore 
and true 18 chilled iron wheels, 42° diameter 
if not more than 
fective ; that 
and flange of 8 new steel or steel-tired wheels, 
33 if than $ out of 
round; that it will bore and true the tread 
and flange of 6 new steel! or steel tired wheels, 
42’ 


- 


circumferentially de- 
it will bore and true the tread 


3 
is 


diameter not more 


diameter if not more than defective ; 


that it will true the tread and flange of 8 
worn steel or steel-tired wheels 33’ diameter 
withdrawn from service, if not more than } 

that it will true the tread and 


flange of 6 steel or steel-tired wheels, 42 


out of round; 


diameter withdrawn from service, if not more 


than $" out of round. 


Se 
The Mechanics Institute of Minneapolis 
has established a free school for mechanical 
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drawing which is under the charge of C. L. 
Redfield, one of the correspondents of the 
Mr. Redfield has had 
a large experience both as draftsman and con- 
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The school holds sessions 
and Friday evening. It 
promises to be quite successful. 
oes ‘ 
Suggestions in Machine Design. 


sulting engineer. 


every Tuesday 


By A. J. SHaw. 


II. 

One of the first requisites to skillful and 
rapid designing is a clear and complete un- 
derstanding of what the proposed machine is 
to do, as every condition not known at the 
outset will, probably, when known, require 
more or less modification of the design, in 
order to meet it. 

It often happens that a knowledge of the 
special conditions involved in new work can 
be had only at the expense of extensive and 
costly experiments; but it is far better econ- 
omy to make them than to go ahead on as- 
sumptions. 

In heavy and costly machinery it is usually 
unsafe to insert any important detail involv- 
ing new and untried principles, no matter 
how promising its appearance, without first 
testing its efficiency and their correctness, if 
it is possible to do so independent of the rest 
of the machine. 

The neglect of this precaution has led to 
many disastrous and expensive failures. 

It sometimes happens that the designer is 
not fully informed by his superiors with all 
the conditions involved—conditions of which 
he can have no kuowledge, except through 
them. If this is done as a policy, nothing 
can be more short-sighted or unsafe; the one 
condition not known may be that on which 
depends the success or failure of the whole 
construction. 

He without 
clearly the conditions under which the ma- 
chine in hand is to operate, is like one who 
journeys in the dark, without knowledge of 
his destination-—he may get there, but how 
and when ? 


who designs apprehending 


In the hands of a good designer, conditions 
are the cause; the design, the effect. 

A designer’s ability is usually in direct 
ratio to his power of grasping conditions. 

The best designing is centrifugal instead of 
centripetal ; that is, the conception in the 
mind of the designer is of the machine as an 
entirety, on which depends the details, rather 
than of the individual details, as parts of 
which the machine is to be made up. 

Do not add parts for each added function, 
the re- 
quirement may not be met by modification of 


without first ascertaining whether 


or substitution for, existing parts. 

A design should grow, not by accretion 
but by extension. 

No amount of good construction can com- 
pensate for a radical defect in principle, while 
correctness in principle may make a success 
of a poor construction. 

But while a badly-constructed and ill-con- 
sidered machine may do its work with a fair 
degree of satisfaction to the user; or while a 
patched up model may, in many cases, serve 
to demenstrate the correctness of the princi- 
ples which it was designed to illustrate ; it is 
none the less true that many meritorious in- 
ventions have been condemned for want of 
proper mechanical arrangement and construc- 
tion 

The laws of nature are—and he who con- 
structs without considering them will learn 
some of them sooner or later 

While we ‘* Authorities” for 
a knowledge of the laws and principles in 


consult the 


accordance with which we should construct, 


we should have 


exist 


remember that they no 


of 


se ’ 


monopoly of ‘* principles ’’—many 
which they have never dreamed. 

Sometimes the most successful thing is that 
which they conderu 

Do not be too subservient to precedent. 

If you are certain that the precedent is not 
a correct one disregard it. 

Precedent is a mortal foe to improvement. 

There are designers who make many, even 
important, parts of their work in a haphazard 


sort of a way, using the first thing that 
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any very clear idea as to whether it is the 
fittest thing for the place. 

This kind of work 
happens to be, at other times a failure. 


is a success when it 


Neither omit from, nor put into a machine, 
anything without good reasons for doing so. 
Designing by guess is like buying 
a lottery ticket— there are 
blanks than prizes. 

Study each detail carefully, both 
by itself and in its relation to the 
rest of the machine. 
many 


more 


There are machines, any 
detail of which considered a part from 
the rest, is admirable, but, when as- 
sembled the impression conveyed is 
that they are parts of different ma 
chines. 

On a certain machine tool, f oma 
shop of great reputation, were sev- 
nuts, which 
shown two entirely distinct styles of 


eral gnurled on were 
gnurling. 

Either pattern was well enough, 
but they certainly should not have 
been displayed on the same machine. 

In case of doubt as to the strength 
of any part, make it stronger. 

If a machine is too strong the user 
finds no fault, but if it breaks down, 
the remarks made will not all be com- 
plimentary to the maker. 

It sometimes happens, however, 


that we feel uncertain as to the 
strength of a piece because we 
have been accustomed to see _ it 


made stronger 
than may have 
been necessary. 
It has some- 
times occurred 
that 
structures 


parts of 
have 
broken down be- 
cause they were 
too rigid and un- 
yielding. 

In some classes 
of work too great 
rigidity is a 
source of weak- 


ness; a certain 
amount of flexi- 
bility being es- 
sential to dura- 
bility, if not in 


itself a source of 


strength. 
Most break 
downs are fail- 


ures in detail ; 
few machines can 
emulate the ‘‘one 
hoss shay.” 
The _ weakest 
detail is the one 
which determines 
the 
the 


struction ; 


strength of 
con- 
but 
the weakest piece 


whole 


is not always the 
first to break. 

An undue load 
thrown on a de- 
tail, itself of ample strength to do its legitimate 
work,may cause, by the springing or deflection 
of a weaker or less rigid piece, its destruction. 
The part of a machine that breaks is not 
always the one to be strengthened. 


+ a 
The Parish Edger, and the Parish Self- 
Receding Head Blocks. 


The double gang edger shown herewith has 
five-inch turned wrought-iron idle rolls in 
front and behind, and heavy press rolls in 
front and rear. The positive feed rolls are 
so constructed as not to mar the lumber. 

The saws are moved by levers as shown in 
the engraving, or, if preferred, by a wheel 
device. Guides take hold of saws below the 
throat of teeth. 
ment the saws can be quickly removed or re- 


By an improved arrange- 


placed on the arbor without using removable 
arbor box and allowing the arbor to overhang. 
The arbor is 3} inch steel, the pulley being 





solid-ended to prevent the accumulation of 
dust to destroy balance. 
The head blocks have carriage made of 7} 


inch by 8 inch Norway pine, strengthened 
The 
block bases are faced on each upper side with 


3 
5 


with heavy iron angle pieces. head 


inch by 3 inch steel, held in place by 3 inch 


PARISH’ 











ParisH’s SELF-RECE 


countersink bolts and nuts. These steels can 
be readily turned end for end, or replaced if 
required. 

The racks and pinions are 4 inches wide, 
cut on special machines. The racks are of 
steel, and the pinions of forged iron. 

The block 
slides having oil reservoirs on each side; the 
faced Any 


kind of dogs for boards or round logs can be 


head runs are hung in wide 


knees are in front with steel. 


attached, There is a safety appliance, mak- 
ing it impossible to set dogs or knees too 
close to saws, or permit them to recede too 
A 


comes in 


far. A ratchet wheel with inch face is 


used; this wheel never contact 
with the log, and moves only in one direc- 
tion, viz., forward while setting. 

The set lever works both ways, the dogs 
never being removed or tripped from the 
face of ratchet wheel. The receding and 
brake the 


lever and dog lever on forward knee are the 


lever is one, and this with set 
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only levers the operator is required to handle. 
A brass scale is provided, and everything 
and to stand hard 


Each knee has its own independent 


made interchangeable, 
usage. 
movement for tapering. 

The of the are the 
North Star Iron Works, Minneapolis, Minn. 


manufacturers above 





s EpGer. 








DING Heap Buocks. 


Engineer Mary S. Brennan, 
From the Cincinnati Commercial-Gazette.) 


The 
Engineers have granted to 


Board of Inspectors of Stationary 
Miss Mary 5. 
Brennan the first license to run an engine 
ever issued to a lady in the United States, if 
not in the world. Miss Brennan is a Cincin- 
nati lady, and is the matron of the Mt. 
Auburn Young Lady’s Institute. She 
refined and intelligent young lady, a college 
graduate, and from her neat appearance and 


is a 


cultured conversation she is the last person 
in the world that would be taken for a practi- 
cal engineer. In speaking of the license she 
said : 

‘** Physics mechanics always were a 


I tried to master the 


and 
favorite study of mine. 
study of mechanics, and as my love for the 
science grew, I began to long for practice in 
preference to theory. My desire to gain this 
knowledge led me to frequent the, boiler-room. 


We formerly had so much trouble with the 
heating of the building that I determined to 
remedy the bother, and last summer I went 
to the boiler-room, and during my inspection 
I found a crack in the plate and asked that 
the boiler be repaired. The boiler was for- 
merly under the building, but I did not 
like the location, so I drew plans 
and diagram and had it taken out 
from under the building and placed 
under one of the porches. I was com- 
pelled to give my personal attention 
to the heating of the house; and so I 
concluded to the 
When the repairs 
were finished I resolved to take entire 
charge of the boiler, and went before 
the Board of Inspectors and was ex- 
u 
have a fireman who does the firing for 
If he is away I start the fire 
and raise the steam myself. 


have machinery 


fixed to suit me. 


amined and obtained a license. 


me. 
We only 
use ten pounds of steam in heating 
the building, and sometimes it runs 
down totwo pounds. I have a steam 
gauge on the second floor, and can tell 
at any time just how much steam we 
are carrying. I am delighted with 
the duties, and believe I would like 
to devote my entire time to the boiler 
and machinery.” Mr. E. D. Bate- 
man, the inspector who examined 
‘‘T was amused 
when she applied for a license, as I 
had never heard of alady having been 
granted a license to run an engine. 
The examination was a very rigid one. 
I asked her the 
size of the boiler, 


Miss Brennan, said: 


and she answered 
at once. I asked 
her the area of 
the steam pipe, 
and she an- 
swered in a min- 
ute. She quickly 
told me how to 
set the safety 
valve to blow off 
at 





desired 
pressure; 
fact, she an- 
swered the ques- 
tions 


any 


in 


about as 

[ could 
ask them, and I 
couldu’t help but 
give heralicense. 


fast as 


I know of no law 
debarring her on 
of 
and I believe she 


account sex, 
could have com- 
pelled me to give 
her a license un 
der the law if I 
had refused.” 


le 


The Swansea, 
Wales, corre- 
spondent of the 
American Arti- 
san says: 

‘Just what I 

have intimated 

in previous letters is taking place. Workers in 
tinplate mills are being reduced 10 per cent. in 
wages. Some one induced his men to accept a 
10 percent. reduction, and was thus able to un- 
der-sell his neighbor. The reighbor found out 
the reason of the cut, and reduced bis men 
It is 
the most utterly useless policy that could be 


10 per cent. also, and so it is going on. 
pursued, for, while it distresses the work- 
meo, it affords no relief whatever to manu- 
facturers, for a corresponding reduction in 
prices of tinplates is inevitable.” 
pe 

KE. D 
Wood and Tron the number of cubic feet in a 
Coke, 60 to 


Davis, Minneapolis, Minn., gives in 


ton of coke, coal and charcoal : 


80; coal, 40 to 50; charcoal, 100 to 110. 
a cape — 
Eminent French naval officers are of the 


opinion that light, swift cruisers are to take 
the place of large unwieldy ironclads, 
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LETTERS FROM PRACTICAL MEN, 
Backing Off Taps. 
Kaditor American Muchinist : 
In issue Nov. 6, W. A. G. (387) asks how 
to back off taps in a lathe. 


plished 
venience may be at back of bed driven by a 


This is accom- 


through a cam, which for con- 


splined shaft, supported in bearings, one at 
The 
cam may have one high point and be driven 


head end of bed and one on carriage. 


by years the same as screw or feed rod, and 
to make as many revolutions to one of spindle 
as there are flutes in the tap. Thus, for a tap 
of four flutes the cam would make four revo- 
lutions to one of spindle. Makea connection 
piece one end of which is attached securely 
to cross slides on carriage, the other end 
After the 


tap has been threaded and fluted, place it 


arranged to be aciuated by cam. 


agin in the lathe on center as for threading, 
connect the cam shaft by gears of proper 


ratio to spindle, attach connecting piece 


before mentioned, disconnect the cross-feed | 
screw and arrange by weight or spring or | 


other suitable device to draw the slides 
towards the front of lathe. 
the tool into the metal, and the inclination of 


the cam determines the amount of backing. 


The cam forces 


The carriage should have compound rest, the | 
secondary slides being used to give the} 


proper depth of cut. This is not new. 
A. 8S. ALDEN. 


Making Loam Pipes in Casings, 
Editor American Machinist : 


I had to make 
special pipe. were straight on the 
inside, but the outside looked more like a big 
jar. They were 2 inches thick from the 
socket to within 8 inches of the top ; from 
there they were 1 inch thick, so as to be of 
the same diameter as common pipe. 


‘ Some time since some 


They 


There 
were 20 pipes 36 inches diameter, and 40 
The order was lik 
most foundry orders—to be filled yesterday. 

There were some casings in the shop, used 
to ram up pipe in, but these pipes could not 
be rammed up in them because the casings 
were oblong, and on two sides there would 
not be more than } inch space for the rammer. 
The casings were made, or supposed to be, in 
half-segment circles 6 feet long. The pipe 
wanted was 12 feet long, so 4 of these seg- 
ments would make the length. 

I made a furnace on the bottom where the 
pipe was to beloamedup. It was a cheap affair, 
but answered the purpose very well indeed. 
I made two plates 3 by 4 feet, with two square 
holes in each to hold the bearing bars. The 
bars were square, with a shoulder about 2 
inches from each end to hold the plates 
against falling in; the bank held them against 
falling out. A plate for the bottom, and a few 
grate bars made everything complete. The 


which were 30 inches. 


casing being in six feet sections, a man stand- | 


ing inside could loam up one very comfort- 
ably. 

Get the two casings on the floor, one over 
the furnace, andthe other alongside it. Get 


inside and put on loam, about } inch thick. | 


If, after you have the loam on, and are con- 
gratulating yourself on the nice job you have, 
it should all slide off, don’t get disgusted; that 
is exactly what happened me, and I can sym- 
pathize with anyone in the same fix. 

While you are in the casing, let one of the 
boys get a lot of sticks and shavings ready; 
then, as soon as you are ready, hoist one sec- 
tion on the other, keeping the joints clean, so 
as not to throw them out of line. Geta fire 
started as quickly as possible, or you may 
have a land-slide Have a brisk fire for ten 
or fifteen minutes ; then slack it down a little 
by putting on a plate, with a brick or two 
under it. The steam will soon begin to come 
out of the holes; when it 
know the loam is dry. 

Now for the centers. There are plates for 
the bottom of the casings that the pipes are 
cast on. These are turned up in the lathe, so 
you can get a cross with three arms for the 
bottom, and the same for the top, with a hole 
in the center for the spindle. 

As soon as the loam is dry rake the fire out 
and let down the bottom center, The most 


ceases, you will 
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common way of setting sweeps is to put in 
the spindle and then put the board on, but 
this will not work well in this case. The 
best way is to fit the sweep to the spindle, 
and lower all together, then put the top cross 
on and center it. 

It is a long way to reach from the bottom 
of the mould to the top, so I made a scaffold, 
using two pieces of 2''x4’ wood and bored a 
hole in it 2 inches diameter for the spindle, 
and two holes to bolt the pieces together. To 
each of these pieces I nailed a half-round 
board fitted to the spindle; these bolted 
together will never slip. 

Get into the casing as soon as possible after 
getting the fire out, for if it gets cold the 
loam will be liable to slip off again, 

One man and two boys made one 36-inch 
pipe in 1} days, and one 30 inch pipe in one 
day. 

I had the top end of the spindle squared, 
so thut a wrench 5 feet long would. fit it. 
This was very handy in turning the spindle; 


one of the boys could turn it. 

Some moulders may wonder why I had 
three the cross. 
When a man gets into a casing directly after 
the fire is withdrawn he may want to get out 
| very quickly. Three arms offer less obstruc- 
| tion to his exit than four. 


instead of four arms to 


The casings are made with a rammer on the 
The ram- 
mer is rammed up with a draw gate at the 
bottom. 


side from the top to the bottom. 


Use this rammer to fill up the socket, or to 
a foot above the bottom. The other rammer 
is made by a core that fits around the top of 
the pipe and outside the center core, with 12 
lor 14 grooves cut in stem for rammers, 80 
when you have about 12 inches of iron in the 
bottom rammer you can get it over into the 
other as quickly as possible. 

The mould can be dried either where it 
stands, or put in the oven. 

Tuomas WaTHEY. 


How to Make Good Blue Prints, 


Kditor American Machinist: 


In reply to the questions concerning blue 
prints in the issue of December 18, I have 
obtained very good prints in the following 
way: Solutions, one part red prussiate pot- 
ash, in six parts water; one part citrate of 
iron and ammonia, in four parts water. The 
proportions are by weight. Mix equal parts 
of these solutions before applying; keep the 
mixture away from sunlight; apply with 
soft brush, and use as soon as dry. The 
sensitized paper will be nearly useless if kept 
for twenty four hours even in the dark. 
When freshly prepared, it is yellow, with 
greenish tinge, but gradually becomes gray, 
and is then of no use. 

Best paper to print from is parchment trac- 
ing paper. Drawings can be made in pencil 
on white paper ; the parchment tracing paper 
| wet and stretched over the pencil drawing, 
This 
| paper will stand one erasure of ink, but not 
more, 





|and the tracing preserved as original. 


To get a clear white line, the ink used must 
be very opaque. ‘Time of exposure, from 4} 
to 6 minutes to clear sunlight ; more if some- 
what overcast, and no length of time will give 
a good print ona very cloudy day. Begin 
If print is too 
light a color, leave exposed longer next time ; 
if lines are not clear white, the ink used is not 
opaque enough, or the papers have not been 
pressed together sufficiently 


| with 4} minutes’ exposure. 


i. @., you need 
more blanket backing. A little experience 
will show the proper color of print when it 
has been exposed long enough. 

Wash prints immediately on removal from 
printing frame, and wash thoroughly, or else 
the white lines will not remain white. A 
porcelain-lined sink is best for washing, but 
the important thing is to use plenty of water. 
Any white paper of sufficient weight to stand 
the washing is good. For small sheets paper 
such as that which this is printed on will do 
well. 

A lighter blue will be produced by anything 


which partially intercepts the light—a double 


thickness of tracing paper or a flat tint, for its usefulness. 


instance. _o. 








Limiting Numbers oft Teeth. 
Editor American Machinist : 


Mr. Columbus criticises my reply to your 
correspondent, J. F. G. As he states, my 
st.tement that the arc of recess could not be 
less than half the pitch, was a mistake, 
and I saw it myself, as soon as it appeared in 
print. As everybody knows, the arc of 
recess can be zero, and is zero if the adden- 
dum of the driving gear is zero. My only 
excuse is haste. 

‘One good turn deserves another,” and I 
will correct Mr. Columbus while the matter is 
on deck. 

If a pinion will drive a wheel, the wheel 
will not always drive the pinion. See ‘‘ the 
book.” Ifthe arc of recess is equal to the 
pitch, 11 teeth will drive 22, but nothing less 
than 515 will drive 11, the recess being the 
same. The limits are always higher, when 
the larger wheel drives. 

The tables of limiting numbers are found 
on geometrical considerations, and friction 
has nothing to do with them. Friction has 
its influence, but it is not considered in the 
tables. Don’t go to ‘‘ the book” for informa- 
tion on friction. 

The difference in friction on the two sides 
of the line of centers is not small. It is con- 
siderable, and is and must be considered in 
ordinary practice, to secure good results. 
But then, it is too much the custom to wink 
at friction, and let it take care of itself. 

The work done by friction is not ‘‘ directly 
proportional to the distance of the point of 
contact from the pitch point.” The work 
done to any given point is, for the involute, 
directly proportional to the square of the 
distance, as measured on the are of action. 
For the epicycloid it increases much more 
rapidly than for the involute. 

The work done is not ‘‘ 
cosine of the obliquity.” 

For the involute it has nothing whatever 
to do with the obliquity, and for other forms 
the obliquity has varying effects. On work, 
or friction in general, see Reuleaux. ‘‘ The 
book” does not reach that level of the science 
of the teeth of gears. 

The distance of the point of contact does 
not ‘‘depend on the arcs of approach and 
recess.” The maximum distance does, but 
not otherwise. 

The cosine of the obliquity does not ‘‘ de- 
pend on the arcs of approach and recess.” 
For the involute, the obliquity is constant 
and the arcs named may vary. For the epicy- 
cloid, the distance of the point of contact has 
its influence on the obliquity, but the ares of 
approach and recess can affect only the max- 
imum values. 

Boston, Mass. 


inversely as the 


Gro. B. GRANT. 


The Hydraulic Ram—A Wooden Elbow, 
Editor American Machinist : 


I received a forcible illustration last sum- 
mer of the principle upon which the hydraulic 
ram operates. By a blast in the quarry about 
seventy-five feet of 5’ suction pipe 
shaken down, the break taking place at an 
elbow, the pipe lay at the bottom full of 
water with the open end about four feet above 
the foot-valve. Wishing to empty it as 
quickly as possible I thrust my hand into the 
valve and pushed the ‘‘clack” open. It 
opened easily and the water started out with a 
rush, but the rush shut the valve with a force 
that nearly left me fingerless. By substitu- 
ting a stick for my hand I soon had the pipe 
ready to putin place again. But the elbow 
was a wreck, and another one was not to be 
had very soon, so I extemporized one from 
4 inch oak plank. Two pieces 12’ square 
were cut off and from two sides at right 
angles with each other large semi-circular 
grooves were cut to the center, just fitting the 
outside of the pipe. Then with a 3” inch 
bolt in each corner the two halves of my 
wooden coupling were squeezed upon the 


was 


pipe. A crack or seam about } inch between 
the two blocks was calked with hemp 
and the pump started again. A new iron 


elbow is patiently waiting now for the wood 
one to give up its grip, but I think it will 
take more than the frosts of one winter to end 
F. L. Jounson. 
Waukesha, Wis. 
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Problem 8. 


115. Two sIDES OF A TRIANGLE AND THE ANGLE 
WHICH THEY CONTAIN BEING GIVEN TO CON- 
STRUCT THE TRIANGLE. 

Let the lines A and B (Fig. 81) represent 
the given sides, and ( (Fig. 82) the given 
angle; it is required to draw a triangle as 
shown in Fig. 83, in which the length of the 
side D F' will be equal to that of the line A, 
and the length of the side / F' equal to that 
of the line B ; and the angle F' which the two 
lines D F' and £ F contain or in other words, 
the angle #’ formed by the two sides D F'and 
E F'shall be equal to the angle C@. 

Fig. 83. Draw a line #’ / whose length is 
somewhat longer than the given line A ; (no 
measurement need to be taken for this pur- 
pose, draw the line /’ 7 long enough), at one 
end of this line, as /’ for instance, construct 
the angle ) F # equal to the given angle C ; 
thus: from the vertex of the angle ( and with 
any radius draw an arc intersecting the sides 
of the angle in the points g and/, from the 
point /’as a center and with the same radius 
as before, draw an indefinite arc * / intersect- 
ing the line / # in the point k. From the 
point / as a center and with a radius equal to 
the distance between the points / and g, de- 
scribe a small are intersecting the arc / x in 
the point 7. Join the points /" and 7 by a 
straight line /’ /), make this line of any length 
longer than that of 4. Here then we have 
made the angle at / equal tothe angle C, and 
so far our construction is the same as that in 
problem 3 (Art. 111). From the point /’ as 
a center and with a radius equal to the length 
of the line B, describe a short arc intersecting 
the straight line /’ / in the point #,; also 
from the point /’ as a center and with aradius 
equal to the length of the line A, describe a 
short are intersecting the line # / in the 
point J). Join the points )) and F by a 
straight line; then will )) / # be the required 
triangles whose side /’ # is equal to B; F D 
equal to A; and the angle at / equal to 
the angle 0. 

Directions.—In the upper part of the space 
marked Prob. 8, draw two lines A and B of 
any convenient length, also the angle C of any 
magnitude (do not copy the angle C given in 
the illustration, make the angle on the sheet 
larger or smaller than () assume the lines A 
and 73}, also the angle C, thus drawn to be the 
given lines and angle. Inthe lower part of 
the same space draw any straight line, / 
not parallel to any of the division lines, and 
then construct the triangle as explained in this 
article. 

Draftsmaws Method.—None. In construct- 
ing this triangle the geometrical method must 
be followed. 

Problem 9. 


116. A SIDE AND TWO ANGLES OF A TRIANGLE 
BEING GIVEN TO CONSTRUCT THE TRIANGLE. 
There are two solutions in this problem, 

first : 

Let the line A (Fig. 84) represent the given 
side; B (Fig. 85) and ( (Fig. 86) represent 
the given angles. It is required to draw a 
triangle as shown in Fig. 87, in which the 
length of the side ) # shall be equal to that 
of the line A ; the angle at D equal to the 
angle 6, and the angle at / equal to the 
angle (. 

Fig. 85. From the vertex of the angle B as 
a center, and with any radius, describe an arc 
intersecting the sides of the angle in the 
points 7 and n. 

From the vertex of the 

angle (asa center and with any radius, de 


Again, Fig. 86. 


scribe an are intersecting the sides of the 
angle in the points o and p. + 

It should be distinctly understood that the 
radius used for describing the are o p need 
not be the same as the radius adopted for the 
arc mn; in fact we would advise the student 
to use a greater or smaller radius for the arc 
o p than that used for the arc mn, by so 
doing he may obtain a clearer conception of 
drawing angles. 

Fig. 87. Draw the line D # of any length. 
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From the point D as a center, and with a)|shown in Fig. 88, when the magnitudes of 


A, | 
describe a short are intersecting the line 
D Fin the point /, then will D £ be equal 
to the given line A. From the point Dasa 
center, and with a radius exactly the same as 
that used for the arc m 7, describe an arc 7?’ s 
intersecting the line D F in the point s; 
from the point s as a center, and with a 
radius equal to the distance between the 
points m and 7, describe a short arc inter- 
Through | 


radius equal to the length of the line 


secting the are 7's in the point 7. 
the points D and r draw a straight line D F'| 
(draw it long enough). From the point /’ as 
a center, and with a radius equal to that used 
for the arc 0 p, describe an are ¢ ~ inter- 
secting the line J) Hin the point ¢; from the | 
point ¢ as a center, and with a radius equal to | 
the distance between the points v and p, de- | 
scribe a short arc intersecting the arc / wv in 
the point uw. Through the points / and a 
draw a straight line  F' intersecting the line | 
D Fin the point /’; then will D FF be the | 
triangle required, in which, by construction, 
the angle J) is equal to the given angle B, | 
the angle at His equal to the given angle (, | 
and the side )) # equal to the line A. | 

Directions.—In the upper part of the space | 
marked Problem 9 draw a straight line A of | 
any convenient length, also any two angles as | 
Band (. This line A, and these angles 2 
and C thus drawn are to be assumed to be the 
given line and angles. 

In the lower part of the same space draw a 
straight line D # and construct the triangle 
according to the instructions given in this 
article. 

In this solution of the problem we started 
with the supposition that the two given angles 
must be adjacent to the given side ; and| 
under these conditions the 
correct. But, the statement of the problem 
admits of other conditions, for, 
assume, and correctly too, that the triangle to 
be drawn shall have only one of the given 
angles adjacent to the given side with the 
other given angle opposite to the same side. 
Hence we have this second solution of the 
same problem. 

117. Here, as before, let the line A (Fig. 
84) represent the given side, /? (Fig. 85) and 
O (Fig. 86) the given angles; but it is 
required to draw a triangle as shown in Fig. 
88 in which the length of the side (@ // shall 
be equal to that of the given line A, the angle 
at (7 equal to the angle B, and the angle at / 
(that is the angle opposite to the side ( //) 
equal to C. Draw as before the line ( //and 
make its length equal to that of the line A ,; 
construct the angle at (7 equal to the angle B} 


construction is 


we may 


now 





in a manner as explained in the first solution | 
of this problem, and also explained in articles | 
111 and 115. 
struct the angle at //, but since we do not| 
know the size or magnitude of this angle, we 
must find its magnitude by a method or con- 
struction which we must first establish. 

In geometry we find truth and principles | 
which if carefully studied and remembered | 


Our next step will be to con- | 


will not only aid us in the solution of future | 
problems but will also help us at present in 
finding the magnitude of an angle in a tri- 
angle when we know the magnitude of the | 
other two angles in the same triangle. In 
geometry it is proved that the sum of the 
three angles in,any triangle is always equal to 
two right angles, and since a right angle con- 
tains 90 degrees (see article 38) we conclude 
that the three angles in a taken 
together will contain 180 degrees. Therefore | 
if we know the number of degrees contained 


triangle 


in each one of two angles in a triangle, we | 
obtain the number of degrees in the third 
angle by subtracting the sum of the degrees 
of the two angles from 180. 

So also when we know the magnitudes of 


two angles in a triangle without giving the 
number of degrees, we can obtain the magni- 
tude of the third angle by subtracting the 
sum of the magnitudes of the two angles from 
the sum of two right angles. Keeping this in 
mind we can easily perceive the correctness 
of the following «onstruction by which the 
magnitude of an angle in a triangle can be 
found when the magnitudes of the other two 
Thus, 
for instance, let be required to find the mag- 
nitude of the angle at // in the triangle! 


angles in the same triangle are known. 


|the arc y z in the point 2. 


|shown in Fig. 89 ; 


the angles at J/and Gare known. Of course it 
must be remembered that the angle at J is 
equal to the given angle C (Fig. 86), and the 
angle at G equal to the angle # (Fig. 85). 
Draw as in Fig. 89 a straight line 1 VM of any 
length. At any point as JN, located about 
centrally in this line, construct an angle JV 
Also at the 
same point V construct the angle @ N / 
equal to the given angle #/ ; then the remain- 
ing angle @ NL will represent the magni- 
tude of the angle to be drawn at H in Fig. 
88. In a similar manner we can always find 
the magnitude of an angle in any triangle 
when we know the magnitude of the other 
two angles in the same triangle. Now, know- 
ing the magnitude of the angle at // in Fig. 
88, we can proceed with the construction of 
the triangle shown in the same figure. From 
N as a center (Fig. 89) and with any radius 
describe an are intersecting the side G Nin 


M equal to the given angle C. 


g 
Fig. 82 
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Fig. 81 
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au 
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'the point g, and the side 1, Vin the point /. | 


Now, Fig. 88, from the point H as a center 
and with a radius equal to WV g draw an are y 
z intersecting the side (* // in the point y ; 
from the point y as a center and with a radius 
equal to the distance between the points g 
and / in Fig. 89 draw a short arc, intersecting 
Through the 


| points // and z draw a straight line intersect- 
ling the / (in the point /; then will the 


triangle / ( // be the required triangle. 
Directions.—In the upper part of the space 
marked Problem 10 make the construction as 


the same space draw the triangle as shown in 
Fig. 88 according to the instructions given 
in this article. 

118. Draftsman’s Method. 
is to be drawn, as shown in Fig. 87, the 
draftsman adopts the geometrical method as 
explained in Article 116. 
to be drawn as shown in Fig. 88, then some 
draftsmen will employ the following method : 

Fig. 90. Draw the straight line G 7 of any 
length. Atthe point G construct an angle 


equal to the given angle B (Fig. 85), and 
At any point 


draw the indefinite line G F. 


and in the lower part of | 


Whena triangle | 


When a triangle is | 





| 


as Fin this line construct an angle equal to 
the given angle C, draw the line / H. On the 
line G £ lay off a distance G H equal to the 
given line A (Fig. 84). Through the point | 
H draw a straight line parallel to / Z, then | 
G I H will be the required triangle. Notice | 
the difference between the triangles in Fig. | 
87 and Fig. 88, both are drawn correctly, but | 
in Fig. 87 the given angles are adjacent to the | 


|given line, and in Fig. 88 only one of the| 


given angles is adjacent to the given side, and | 
the other angle opposite the given side. 


Problem 10. 

119. THE THREE SIDES OF A TRIANGLE 
GIVEN TO CONSTRUCT THE TRIANGLE. 
Let A, B, and C, Fig. 91, be the given 

sides of the triangle, it is required to draw a 

triangle whose sides shall be equal to the 

given sides. 

Fig. 92. Draw a straight line DH; from 
the end / as a center, and with a radius equal 
to the length of the line A, describe a short 
arc intersecting the line D # in the point L. 
From the point H as a center, and with a 
radius equal to the length of the line 2, 
describe a short arc g and from /) as a 
center, and with a radius equal to the length 
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of the line C, describe a short are /, inter- 
secting the arc g in the point / Through 
the points / and F' draw a straight line H /’, 
and through the points D and /’ draw a 
straight line DF’; then will )) /' H be the 
required triangle. 

120. If one of the given lines A, BJ, or CV, 
in Fig. 91, had been greater than the sum of 
| the lengths of the other two lines, or if one of 
these lines had been equal to the sum of the 
| lengths of the other two lines the two arcs 4 
and /, in Fig. 92, could not intersect each 
| other, and consequently the problem would 
be impossible; but the solution will always 
| be possible when each side is less than the 
sum of the other two. 


Problem 11. 

121. THE ADJACENT SIDES OF A PARALLELO- 
GRAM AND THEIR INCLUDED ANGLE BEING 
GIVEN, TO CONSTRUCT THE PARALLELOGRAM. 
Let A and B, Fig. 93, be the given lines, 
and C, Fig. 94, the given angle; it is required 
to draw a parallelogram as shown in Fig. 95, 


in which the length of the lines #' D and G # 


shall be equal to that of the given line BZ, the 


7 


any point, as /’, construct an angle equal to 
the given angle (’ (Fig. 94); in doing so fol- 
low the instructions given in Article 111 

From the point /’ as a center, and with a 
radius equal to the length of the line B, 
describe a short arc intersecting the straight 
line /’ ) in the point D. From the point F 
as a center, and with a radius equal to the 
length of the given line A, describe a short 
arc cutting the line /’ G in the point G. 
From the point (@ as a center, and with a 
radius equal to /’ (G, describe a short are h. 
From the point /) as a center, and with a 
radius equal to /’ (7, describe a short are /, 
cutting the point / in the point #. Through 
the points )) and # draw a straight line, and 
also through the points “ and G draw the 
straight line (7 #’; then will D #' ( F be the 
required parallelogram, whose sides )) # and 
F’ G are equal to the line A ; the lines # D 
and ( EH equal to the line £2; and the 
angles D #’G and D - G each equal to the 
given angle (. 

122. In drawing a large parallelogram on a 
floor, it may be inconvenient to draw the 
arc 7; in that case, adopt the following 
method. 

Draw the straight line /’ @ (Fig. 95), and 
at the point /’ construct the angle D F G 
equal to the given angle C. On the line D #’ 
lay off from /’' the length of the line #, and 
on /' ( from F lay off the length of the line 
A. Through the point J) draw a straight 
line ) # parallel to the line / G by the 
method given in Article 113. On the line 
D E from the point D lay off the length of 
the given line A ; join the end # of the line 
D E and the end ( of the line / G by a 
straight line; )) # FG will be the parallelo- 
gram required. 

Directions. —In the upper part of the 
space, marked Problem 12, draw two lines, as 
A and B, of any convenient lengths, also any 
angle, as ©. In the lower part of the same 
space draw any straight line, as /’ (7, but not 
parallel to the divisi n lines. Then construct 
the parallelogram, having two of its parallel 
sides equal to B ; the other two parallel sides 
equal to A; and the two angles, as D i’ G 
and D H G, each equal to the angle C, 
previously drawn in this space. 

Draftsman’s Method. -- For constructing 
the angle between the two given sides the 
draftsman adopts the geometrical method ex- 
plained in Article 111. For drawing the 
parallel lines he uses the T and set square, 
as explained in Articles 79, 81, 107 and 113. 

How are triangles classified? Article 47. 

The triangle shown in Fig. 83, when classi- 
fied with reference to its sides, to what class 
does it belong? Article 48. 

The triangle shown in Fig. 83, when classi- 
fied with reference to its angles, to what class 
does it belong? Article 53. 

Can oblique angles be subdivided ? Articles 
51 and 52. 

If oblique angles can be subdivided, to 
what class would the triangles shown in Figs. 
83 and 87 belong? Articles 53 and 54. 

What is a parallelogram? Article 59. 

The parallelogram shown in Fig. 95, to 
what variety of parallelograms does it belong ? 
Article 62. 


REMARKS ON INKING. 


123. Since all the spaces on the student’s 
sheet are now filled with the constructions of 
problems, he should ink all the division lines, 
border lines, and the lines in the problems, 
following the instructions given in Art. 104, 
namely: toink all the arcs of circle: first, 
and the straight | nes last. 

In inking, the student should always keep 
at hand a separate piece of drawing paper on 
which he can make tri.] lines, and thus 
gauge his pen to the required width of line. 
At first, it should not be attempted to make 
the lines very fine; somewhat broad lines will 
have just as p easing effect as very fine lines. 
But whether the lines ae five or rather 
broad, the student must endeavor, to the full 
extent of his ability, to obtain even and _ per- 
fect lines, and all of the s me width. If the 
result is not satisf.ctory, tue cause of the 
failur +, to some extent, may be discovered by 
reading Art. 82. 

We are well aware of the fact that, in the 
beginning, the student will have con iderable 
difficulty in handling the drawing-pen and 
making even and perfect ink lines; but this 
should not be discouraging, for it should al- 
way + be remembered that, for making a good 
fi.ished drawing, a great amount: f practice 
will be requred. Failure in the first at- 
tempt shoud be an incentive or stimulus 
to greater enrgy for acq tiring tbe skill 
necessary for making excellent ink lines, 
and since practice is necessary to acquire this 
skill, a better opportunity for this purpose 
cannot offer itself to the student than the 
inking of these easy problems and those 
that follow. By so doing, with persever- 
ance and patience, he will obtain a practice 
and gain an experience which, in the future, 
will enable him, and in fact will be a pleasura 
to him, to finish more dithicult drawings. 

When all the lines are inked, clean the 
sheet with rubber and lay it away fur safe 
keeping, and after a few more sheets contain- 





lines D Hand F’ G equal to the given line A, 
and the angle D) #' G or D EF G equal to the 
given angle C. 

Fig. 99. Draw the straight line /’ G, and at 





ing other problems have been finished, and 
our advice followed, the student will find an 
improvement which may be surprising to him, 
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AMBRICAN 
The Machinery Situation. 


Upon the beginning of a new volume— 
Volume 10—we have the pleasure of laying 
before our readers, elsewhere in this issue, 
a number of letters from prominent ma- 
‘-hinery establishments, relating how business 
has been during the past year, and what the 
prospects are for the year to come. Looking 
rver these letters, it must be observed that 
the machinery business appears to be ona 
solid basis. All speak hopeful of the future. 
A few do not expect much change, but a gen- 
‘ral confidence in improved business runs 
throughout the whole of these letters. Prices 
of products are not as good as they should 
be, and material is a little higher than it was 
a few months ago. Labor troubles are 
touched upon in some of the letters, but gen- 
erally the reference is to troubles outside of 
Of course, these difficul- 
ties influence the machinery trade, as all 


branches of business are mutually dependent 


machinery works. 


upon each other. The fact is, direct labor trou- 
bles in machinery establishments are compar- 
atively few. Last spring there were some un- 
warranted local strikes for a reduction of the 
While the tendency of the 
labor problem is surely towards a reduction 
of the hours of daily toil, it is folly to at- 
tempt a radical change in spots. Competi- 
tion won’t allow manufacturers in one section 


hours of labor. 


to run eight hours only while their compet- 
itors in other localities are working ten. 
Nothing in the letters we publish this week 
The most 
desirable improvement which the immediate 


indicates any change in wages. 


situation seems to call for, is an advance in 
the prices of machinery and tools. 


°—_>e 


Starting a Railway Club. 


The movement to form a railway club in 
New York City, which we noticed last week 
It is 
proposed to have rooms which shall be kept 
open every day as a sort of headquarters 
for railroad men. 
taken 
club are apprehensive of unusual difficulties 
in establishing it upon a successful basis, be- 


is a good one, and ought to succeed. 





Some persons who have 


an interest in the formation of this 





cause there were only about thirty st the first 
attendance 
At the 
first meeting called to start a national society 


meeting. We consider such an 


very fair for starting a local club. 


of mechanical engineers, which was held in 
the of the 
| 16, 1880, there were only about thirty pres- 


oflice AMERICAN Macuinist Feb. 


ent. But they boldly started the American 
|Society of Mechanical Engineers, and the 
movement did not lag, nor were any of them 


The 


pes rosa that it would not succee, 
society now numbers 736 members, and takes 


| rank second to none. 
! 


What the railway club 
needs is a few men who are ready and willing 
to push the organization forward, and who 
are in position to make their efforts felt. We 
well ren vor a quiet remark of the late A. 
L. Holley, than whom no one was more active 
in establishing the American Society of Me- 


chanical Engineers. ‘‘ Such a society,” said 


he ‘‘needs an absolute monarchy at the 


start.’’ Of course, after a society has been 


well organized, it should be fully demo- 
cratic. 

_ ee 
Private Control of Public Works. 


The people own their own gas works and 
water works in Philadelphia, but there isa 
strong probability that the gas works will be 
jobbed out to private parties. The reason for 
this change is given as follows in a press dis- 
patch : 

The gas works have been a source of polit- 
ical corruption for years, in addition to the 
fact that money has been ‘‘ wasted” extrava- 
gantly. The hundreds of employees have 
been used to carry their divisions at the pri- 
maries, to serve as delegates, and run con- 
ventions. 

It is possible to run the gas office—should 
the new Mayor be upright and honest—in the 
interests of the city. But the doubt is such 


a grave one that there is a great clamor for a 
lease. 





Those who are clamorous for lease tacitly 
| admit that the people of that city are capable 


| of only limited self-government. The same 
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horrible.” 
will be to get the people’s water works out of 
their control and into the hands of private 
parties. But will the movement stop here? 
If the principle is to be maintained that 
where political corruption is discovered in 
municipal government that department must 
be given into private control, the street de- 
partment must be jobbed out next. It hasa 


Then the police and fire departments will 
come in for a like transfer. We have no 


charge of the former. 
tense interest. 


n government ? 
2 a 


John B. Root. 


conducting their ow 


The mechanical and engineering public 
will hear with deep regret of the recent 
death, after an illness of scarcely more than 
one week, of John B. Root, the well-known 
mechanical engineer and inventor, and a 
member of the firm of Abendroth and Root 
Manufacturing Company, of New York. Mr. 
Root during his lifetime had taken out more 
than seventy patents. Amongst other things, 
he was the original inventor of the water tube 
boiler, which he lived to see come into very 
extended use in the form which he devised, 
and under the modification of other invent 
ors. He was also the inventor of spiral- 
riveted pipe and the machinery for its manu- 
facture, of which large quantities have been 
manufactured by the firm of which he was a 
member. 

He was a prominent member of the Amer- 
ican Society of Mechanical Engineers, and a 
residence of more than thirty years in New 
York and vicinity had made his name famnil- 
iar to engineers there, and had also made him 
personally Mr. 
Root was a man of undoubted integrity, a 
pleasant companion, genial and kind-hearted, 
always ready to assist others with his advice 
and experience. 
at the time of his death; he leaves a wife and 
one daughter. 


known to most of them. 


He was fifty-seven years old 


6 ae 

Last week we noted that John Fink, the 
bogus lubricating mixture man, had been ar- 
rested for swindling L. P. Whiteman, of the 
Warren Glass Works, Cumberland, Md. 
Since then we learn that the court held Fink 
in the sum of $1,000 bail for his appearance 
It is to be hoped that 


full justice will be meted out to him. 
- 0 ie 
English steam users have been somewhat 





at the January term. 


exercised of late over the alleged extraordi- 
nary economical performance of the Merchant 
steam engine, in which the exhaust steam is 
returned to the boiler. 
that only about one-half pound of coal per 
It is to 
the credit, however, of English engineers 
that they very soon found the ‘“ African in 
the fence,” and showed that in reality the 
apparent coal consumption, one-half pound, 


It has been claimed 


horse-power per hour was required. 


should be multiplied by eight, makiog four 
pounds. There are several patents in this 
country for returning the exhaust steam to 
the boiler, and thus effecting an enormous 
saving—on paper. 


ape 
Literary Notes. 


Practical Engineer 


Me- 
chanics’ Guide, second edition, is just issued. 
‘“* Slight 
changes have been made in a few instances, 


Morrison's and 


The author says in his preface: 


written to meet the greatly reduced cost of 
electric lighting machinery, materials and 
The book is published by the 
author, Wm. A. Morrison, P. O. 
Lowell, Mass. The price is one dollar. 


supplies ” 
Box 


The Christmas number of the American 
Bookseller for 1886 is a choice magazine of 
art of nearly 200 pages. The 
are superb. They are selected from a number 
of illustrated books for the holidays. 


wishing to pick out desirable holiday books 


illustrations 


Those 





| Should get a copy of this Christmas number. 
It is published by Nocola R. Monachesi, 10 


9,10 | dispatch says; ‘‘ The water supply is simply | Spruce street, New York. 





This indicates that the next move 


doubt that Pinkerton would be ready to take | 
The great principle is | 
on trial and we await the decision with in- | 
Are the people of cities capa- | 
ble of holding on to their own property and | 


and the page on electric lighting has been re- | 


373, | 
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The Firemen’s Journal, of 16 Dey street, 
New York, which is about the same age as the 
AMERICAN Macurnist, has enlarged its scope 
and changed its name to Fire and Water. 
As hydraulic matters are naturally associated 
with fire protection the new departure appears 
The paper is well edited 
It is pub- 


to be a good one. 
and presents a good appearance. 
lished weekly at $3 00 a year. 


large number of employes who are voters. | 


| The Australasian and South American is a 
monthly commercial magazine of 100 pages, 
published at 40 West Broadway, New York, 
at $3.00 a year, or its equivalent in other cur- 


rency. 

It has lately changed ownership and man- 
agement, and contains a great deal of matter 
valuable to those having trade with Australia, 
South America, Africa, China and 
Charles E. Bemington is editor. 


India, 
| Japan. 


‘** Views of Arbitration”’ is the title of a pam- 
phlet lately received, printed in Rochester and 
issued from Albany, N. Y. No name of pub- 
lisher appears, and whether the pamphlet is 
issued for free distribution or for sale we do 
not know. 

Joseph D. Weeks, a good authority upon 
arbitration, is quoted as saying: ‘‘ The 
future may be hopeful, may have in it the 
perfect solution of the labor problem ; but we 
need a system that shall take labor as it is, 
and capital as it is, and their relations as they 
are; that shall prevent their differences from 
hecoming disputes, that shall settle contests, 
if they arise, or at least shorten their dura- 
tion and mitigate their horrors; that shall 
give passion time to cool and permit reason to 


assert its sway, and thus give time and oppor- 
tunity to discuss the future organization of 
industrial society in which there shall be no 
place for strife. 

‘*T believe that arbitration and conciliation 
Not that it is the solution 
of the labor question—only on the road to- 


is such a system. 


wards it.” 


‘Papers in Penology” is the title of a 
pamphlet just received. It does not treat of 
styles of wr ting or pork raising, but of re- 
form in prison ma: agement. There are eight 
papers on various prison topics. The report 
on Labo: in Prisons und Reform -tories, pre- 
sented at the National Conference of Chari- 
ties end Correction at St. Paul last July, is 
quite interesting. We quote: 

‘* There is no probability that the prisoner’s 
conditions and relations can be much changed 
so long as the contract system of employment 
prevails. Reform it ever so much there will 
always be a mercenary obstacle to the best 
The 
employment of prisoners in slavery for profit 
to the State introduces a bad element, but the 
effect is still more pernicious if their slavish 
labor is for profit to a third party, the con- 


tractor. 
on 


utilizing of industries for reformations. 


* * * * * * 


‘* It is as impossible for the State as for the 
individual 'o serve two masters. One or the 
other of them will be preferred ; if it be the 





contractor, then the State suffers, if it bethe 


| State, then the contractor suffers, and the 
| State violates honorable obligations, and will 
| soon have no contractors. It may be safely 
said that so long as there is a sufficient mone- 
tary advantage to induce contractors to come 
in and employ convicts by the day, there is 
| supplied sufficient evidence that the object, 
|the protection of society by the penitentiary 
| treatment of offenders, is hindered or neglec- 
tea.” 
| The report recommends the piece system 
for employing convicts. The pamphlet is 
published by the New York State Reformatory 


at Elmira. 

Prof. Hitchcock has compiled a geological 
of the United States for the American 
| Institute of Mining Engineers. 


map 
It was made 


se 


to illustrate certain ‘‘ schemes of coloration 


and nomenclature.” The scheme of colora- 
tion is more than successful —it is startling. 
The western portion would make an excellent 
chart fora temperance lecturer to show the 
horrible effects of alcohol upon the lining of 
a drunkard’s stomach. The eastern portion 
would make an unequalled pattern for tattoo- 


| ing a living curiosity fora Bowery Museum. 
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Under this head we propose to answer questions sent 


-— 
— 





us, pertaining to our specialty, correctly, and according 
to common-sense methods. 


Every question, to insure any attention, must invari- | 
ably be accompanied by the writer's name and address. | 
If so requested, neither name, correct initials nor loca | 


published, 


A. P. R., Harrison, 
How are shafts confined to the planer 
while being key-seated? A.—They may be 
clamped down to the central slot in ‘the planer 
table, or’ in saddles, or held 
these plans are practical, the first being the most 
common. 

(2) A. M. F., Cooper Tract, Pa., asks: 
How is water-gas made, and van it be used for firing 
under a boiler? A.—There is a little difference in 
different processes. In one process the coal 
brought to incandescence by a strong blast, 
steam is blown into the fire. 
purposes carbon is then added. 
burned under a boiler. 


(3) E. R., Donahue, Cal., 
have an exhaustless well one 
want to use the water. 


tion will be 


(1) Me., asks: 


long 


on centers. 


is 


For illuminating 
Water-gas can be 
writes: I 
mile from where I 
I can lay a level suction 


All of | 
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Transie nt Advertisements 50 “cents a line for each 
About seven words make a 





insertion under this head. 
line. y should be sent to reach us not later than 


Wednesday for the ensuing week's issue. 


Co) 


Shafting Straighteners. 
J. Clayton,Air Compressors, Rock Drills,43 Dey st, NY 
Edw. Sears, Wood Engraver, 169 William st., N.Y. 


J. H. Wells, Tampa, Fla. 


Steel Name Stamps, ete. J. B. Roney, Lynn, Mass. 


Metallic Pattern Letters and Figures to put on og 


terns for castings. Kuight & Son, Seneca Falls, N.Y. 
Solid Nickel-Seated ** Pop” Safety Valves. Con- 


N. Y. 
Selden Packing. for stuffing-box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st., NY 


solidated Safety Valve Co., 111 Liberty st., 


The Best Upright Hammers run by belt are made 


| by W. P. Duncan & Co., Bellefonte, Pa. 


then | 


pipe that distance, and place the pump so that it | 


will in no case be more than 20 feet above the water 
in the well. 1L want to use 30,000 gallons of water 
every twenty-four hours. Under the conditions, 
can [apply the pump one mile from the well and 
pump the quantity of water named, and if so, what 
size of suction pipe will be required? Any other 
suggestions will be thankfully received. A. 
tion pipes of this length are not entirely desirable. 
They must be laid with care, and made absolutely 
tight. They must also be large. Further than 
this, for this lift and length of pipe the pump 
must be a good one. With a pump that will form 
a vacuum of 26 inches, you can pump the quantity 
of water named in twenty-four 
if you are to do the pumping 
pipe The 


—Suc- 


hours through a 
4-inch suction pipe ; 
in ten the 

pipe should 
otherwise it will trap air. We should lay the pipe 
descending all the way towards the well. All you 
can gain by placing the pump lower will be valu- 
able. A large air chamber should be placed in the 
suction near the pump. As against this plan, if the 
pump is placed at the well, the cost of piping will 


hours, should be 5 inches. 


be much reduced, as a 24g or 3-inch force pipe vould 
be used. 


(4) C. B., Indianapolis, Ind., writes: 
We are preparing to make some changes, and 


amongst other things we have to reverse the mo- 
tion of our engine. The eccentric is keyed fast to 
the shaft. One engineer tells us to knock the key 
out and a key-seat exactly the 
shaft, and key the eccentric there. Others tell us 
this would not right. Can you enlighten 
A.—The plan you mention would not right. 
The best plan is to go through the process of set- 
ing the valve over again? If you do not want to do 
this, then put the crank on the dead center, make 
a mark on the valve stem, anda prick punch mark 
in some convenient place, as on the stuffing box. 
Set a tram or a pair of 
marks. Now, without moving the crank, Knock out 


cut opposite on 


be us? 


be 


dividers exactly to these 


be laid without bends, up and down, | 


tives: applicable to water, 


the key and turn the eccentric around on the shaft | 


till the dividers or tram just come to the marks. 
This wul bring the eccentric nearly opposite where 
it is now, but not quite. 
key it. If you will stop to think, you will see that, 
with the crank 
should be in exactly 
which way the engine is to run. 


on either 
All you 
do, then, is to put the eccentric in some other posi- 
tion than the one it now occupies, and which will 
not change the position of the valye with engine 
center. Ses our issue of Dec. 25, 1886, 


on dead 


page 4. 
(5) F. A. H., Dalton, We 
have two boilers, each 60 inches diameter and 15 
feet long. The by 4-inch 
pipe, frum which a 6-inch pipe extends to engine— 
a distance of feet. There no ©x- 
pansion joints in the pipes. The domes trouble us 
by leaking. We can caulk them tight, but they 
will leak in three days. Do you think that lack of 
expansion joints in pipe the ~We 
think there is something wrong either in construc- 
-perhaps in 
at 


Ga., writes: 


domes are connected 


35 are 


about 


is cause? A. 


tion arrangement both — which 
should 


more serious than a leak results. 


or 
before something 
If the 
pipes extend upward from the domes four or five 
feet, and if 
spring the pipe readily, it is not likely that there is 


be remedied once, 


connecting 
at the engine there is Opportunity to 
a very serious strain on the domes from this cause. 


any 


domes. 


You particulars about the con- 
struction We should that 
you have an examination made by some one com- 


not give 
of 


do 
recommend 


petent to judge as to whether there is sufficient 
There will 
and a gradual weak- 
2. Is it injurious to 


strength at this point. be corrosion 
from the leaks ycu speak of, 
ening that may be dangerous. 
a boiler to return the gases from the tubes back 
over the top of shell? A.—The practice of doing 
this is not generally approved, although itis prac- 
ticed by some engineers. We do not approve of 
it. 3. How much petroleum can | safely use in a 
boiler of the —Begin with 
two quarts, and gradually increase up to a gallon 
if there is no foaming. 


above dimensions? A. 





You can then mark it and | 


dead center, the valve | 
the same position, no matter | 
have to} 


Light articles built toorder by the American Sew- 
ing Machine Co., Philadelphia, Pa. 


R. Dudgeon, 24 Columbia st., New York, Improved 
Hydraulic Jacks and Roller Tube Expanders. 


Davis Key-Seating Machines, kept in stock, Sl 
Manning, Maxwell & Moore, 111 Liberty st., N. 


Pattern and Brand Letters. Vanderburgh, Wells 
& Co., cor. Fulton and Dutch sts., New York. 


Mechanical and Patent Office Drawings executed 
at reasonable rates, by A. Mugford, Hartford, Ct. 

20’, 25,’’ 28” B G.and S. 
diate delivery. 


F. upright drills tor imme- 
Currier & Snyder,Worcester, Mass. 


Ice and Refrigerating Machines. 120 built, and all 
successful, by David Boyle, 521 Monroe, Chicago, III. 


nN. 3B. A. P. 


Non-breakable Drills and Taps. 
Brown, X. 


108 Liberty st., N. 


Curtis Pressure Regulators, Curtis Return Trap. 
Curtis Damper Regulator. See Dec. 11, p. 12. Send 
for circular No. 17. Curtis Reg. Co., Boston, Mass. 


Engine Lathes, Hand Lathes, and other fine tools, 
Assortment large; prices low. Frasse & Co., 92 
Park row, N. Y. 

Machinists’ supplies, brass goods m’f’rs aupplies, 
polishing materials, all kinds wire, metals, ete; in 
any quantity. Jordan & Gottfried,208 Canal st.,N.Y. 


The Improved Tabor Steam Engine Indicator, 
made and sold by The Ashcroft Mfg. Co. 111 Liberty 
st., N. 

Rankeeck on the Care of Boilers. 50c. Descrip- 
tive Circular and Catalogue of Books for Mechanical 
Engineers free on application; special terms to 
Mechanics’ Libraries. KE. & F. N. Spon, Publishers, 
35 Murray st., New York. 


** Hints to Steam Users, Engineers and Firemen.’ 
A 100-page book on care of steam boilers; just is- 


sued; containing useful rules, tables, ete. ; a valu- 
able book for engineers; sent on receipt of 25 cts. 
in stamps. J. N. Mills Pub. Co., 30 Vesey st., N. Y 


St. John Improved Seif-adjusting Cylinder Pack- 
ing, for marine and stationary engines and locomo- 
air, oil and ammonia 
For durability and minimum of friction, itis 
unexcelled. Send for pamphlet. Address, Bal- 
ance Valve aud Piston Packing Co., room 58, 280 
Broadway, New York. 

Patent Binders for the AMERICAN MACHINIST, 
holding a complete volume (52 issues), simple, neat, 
durable. Price, $1, prepaid, to any part of the 
United States by mail. To Canada or foreign coun- 
tries the price will be 75c. ; purchasers pay express 
charges and customs duties. AM. MACHINIST PUB'G 
Co., 96 Fulton st., N. Y 

* [ndivator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator, and making all required calcu- 
lations from the diagram; also the principles of 
economy in operating steam engines, and current 
practice in testing engines and boilers. Price, $2 
post-paid. Published by John Wiley & Sons, 15 
Astor Place, New York. 


pumps. 








A. B. 


Cummings, Jonesboro, 
machine shop. 


Tenn., will erect a 


Alfred Kaufman, Rome, N. 


furniture factory. 


Y., will build a new 


Alex. Osborn, of Clarksburg, W. Va., is building 
a new machine shop. 
Robert Wallace, Grindstone City, Mich., will 


establish a new flouring mill. 


Herman A. Westphel, Minneapolis, 
an $80,000 brewery. 


Minn., is 
erecting 

It is stated that a foundry and machine shop will 
Tenn. 


be erected at Jonesboro, 


J. Forbing & Son, Kenton, Ky., will erect a large 
chair factory in Lexington, Ky. 
Valatie, 


The Victor Mower 


adding a foundry to their works. 


Company, N. Y., are 


A movement is on foot at Athens, Ala., to form a 
company to build a cotton factory. 

Frank A. Mason, Iowa, will build a 
cotton mill and a barbed wire factory. 


Bentonsport, 


The Hintermister Organ Company, Buffalo, N.Y., 
will remove its factory to Oil City, Pa. 

The Kalkaska Manufacturing Company, 
kaska, Mich, will build a new saw mill. 


Kal- 


The Lilley Manufacturing Company, Chester, Pa., 
will build an addition to its woolen mills. 

Alfred Webb & Chattanooga, Tenn., 
build new boiler works and wire factory. 

E. R. Carhuff, 100 Vesey Newark, N. 
will build a three-story factory, 27x48 feet. 

Wm. G. Tucker, 45! East 119th street, New York, 
will erect a $35,000 factory on 116th street, 


Co., will 


street, 


J. 








MACHINIST 


[The Texas and Pacific Railroad has a building 
permit to erect a car shop at Marshall, Tex. 


It is reported that C. T. Randolph, Washington, 
N. C., will start a carriage factory at New Berne. 

The Adams & Price Locomotive and Machine 
Works, Nashville, Tenn., will be greatly enlarged. 

The Case School of Applied Science in Cleve- 


| land, which was recently burned, will be rebuilt. 


The Knights of Labor; it is hinted, propose start- 
ing co-operative flouring mills at Minneapolis and 
Duluth. 

The Pembroke Knitting Mills Company, Battle 
Creek, Mich., will make extensive improvements 
to its mills. 

Cc. G. Wilson and others have started a stock 
company at Milledgeville, Ga., to carry on foundry 
and machine shop. 

The W. B. Barry Saw and Supply Company, In- 
dianapolis, Ind., will establish a branch factory at 
Chattanooga, Tenn. 

The Globe Iron Works Company, Cleveland, will 
at once enlarge their boiler shops to double their 
present capacity. 

A. B. & Calvin Herring 
a shoe factory at Orangeville, Pa. 


will be 25x75, two stories high 


George H. Hammond & Co., Cadillac square, 
Detroit, Mich., wiill erect a large factory for the 
manufacture of oleomargarine. 


have the contract to build 
The building 


It is rumored that a creosote factory, two iron 
foundries and other factories will be started at 
Lambert’s Point, near Norfolk, Va. 

©. G. and G. S. Yale, of Wallingford, Conn., con- 
template establishing a new factory in Cromwell for 
the manufacture of Britannia ware. 

It is rumored that the Woodstock Iron and Steel 
Company, Anniston, Ala., contemplate erecting an 
iron furnace at or near Syllacauga, Ala. 

Cc. H. Thompson, Tyro Shops, N. C., contemplates 
erecting a foundry and machine shop, with a sash 
and blind factory attached, at Statesville, N. ¢ 

The Pennsylvania Iron Company will build at 
Fiftieth street and Merion avenue, West Philadel- 
phia, for the construction of gas machinery. 


McCartney & Olier, Philadelphia, are architects 
for the erection of a two-story machine shop, 60x24 
feet, on Beach street, between Norris and Bald. 

Roberts & Co. have leased the Anniston Car 
Works, Anniston, Ala, They will put in new and 
improved machinery, and put the works in opera- 
tion. 

The Western File Works, Beaver Falls, have 
been closed for an indefinite time. Orders are said 
to be plenty, and the reason for the action is not 
divulged. 

The Brockton Co-operative Boot and Shoe Com 
pany, Brockton, Mass., has 
Capital stock, $10,000. 
corporators. 


been incorporated. 


Olot Johnson and others, 


The Remington Machine Company, Wilmington, 
Del., finding their old brass foundry too small, are 
building a new one with floor space of 35 by 42 feet, 
with eight furnaces. 

J. P. Witherow, Pittsburgh, Pa., has contracted 
to build an iron furnace for the Lady Ensley Fur- 
nace Company, Sheffield, Ala., with a capacity of 
125 to 150 tons per day. 

Racine (Wis.) men have subscribed 
$30,000 to the stock of a rubber clothing manufac- 
turing concern at Grand Crossing, Ill., and have 
thus secured the establishment for Racine. 


business 


The Memphis and Charleston Railroad Company 
(office, Memphis, Tenn.,) agreed to extend 
their road to Sheffield, Ala., and build their prin- 
cipal machine shops there. 


have 


Justin R. Wells, William V.Christie and Abraham 
S. Davenport have incorporated at Ashland, Ky., 
the Wells Engine Company—capital stock, $500,000 
—to buy, sell and manufacture machinery. 

The Fe 


Atchison, Topeka and Santa Railroad 


| Company (office, Topeka, Kan.) have contracted to 


build their machine shops at Cleburne, Texas, if 


| one hundred acres of land are donated to them for 


the shops. 


H. H. Morrison, an English wire-rope manufac- 
turer, thinks of starting a factory at Scranton, Pa., 
as there are but two wire-rope manufactories in 
the United States—the Roebling, at Trenton, N. J., 
and the Hazard, at Wilkesbarre 

Cc. G. Wilson, T. T. Windsor, D. B. Sanford, Saml. 
Evans and others have invorporated at Milledge- 
ville, Ga., the Milledgeville lron and Machine Com- 
pany, to buy, sell, manufacture and repair ma- 
chinery. The authorized capital stock is $50,000. 

The Sheffield Pipe and Nail Company—capital 
stock, $100,000—has been formed at Sheffield, 
to manufacture cast and wrought-iron pipe, bolts, 
nuts, nails, screws, etc., by Henry D. Thompkins, 
of Atlanta, Ga.; Moses Bros., 
and others.—Baltimore Manufacturers’ Record. 


The Boston Commercial Bulletin says: 





Ala., | 


of Montgomery, Ala., | 


“ Advices | 


from New Britain, Conn., are that manufacturing | 


is somewhat dull. In one of the largest establish- 
ments in town they are piling up stock, and should 
business remain quiet the chances are they will 
remain closed for some time after January 1.” 


* Our Girls’ Co-operative Clothing Manufacturing | 


Company ” is the title of another Knights of Labor 
co-operative firm in this city, says the Western 
Manufacturer, of Chicago. Over $1,500 worth of 
stock has been taken. 
Miss Mary McCormick is 


ready-made clothing. 
| president, 


The company will make 
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F. I. Stone & Co., Chattanooga, 
a building 50x300 foet, 
gated iron. They will move their fence factory in it, 
and add new machinery to enlarge the factory. Alf. 
Webb & Co. will move their boiler works there and 
their capacity.—Baltimor 


Tenn., will erect 
to be covered with corru- 


double Manufacturers’ 
Record, 

Dwight Slate, 
milling 
ford 
the 
various 


sensitive drills, 
Hart- 
. Conn., has recently bought out the plant of 
Ballou Manufacturing makers of 
kinds of lathes for work at the 
Mr. Slate proposes to push this line of 
machinery in connection with his present line. 

I W. Colburn & Co., Fitchburg, 
facturers of electric lighting 
their price-list and hand-book 
edition.” It 235°'x2”"; and 
much useful information, but most of the print is 
that a reader 
tioned by Sam Weller 


manufacturer of 


machines and special machinery at 


Company, 
precise 
same city. 
Mass., manu- 
machinery, send us 
acopy of 
pocket 


—** vest 
is contains 
so fine needs the instrument men- 
a double-million 
nifying glass microscope of hextra power.” 


as * 


mag- 


A new machine to make railroad car coupling 


pins is in successful operation at the Pittsburgh 


Forge and Iron Works by which thirty-five pins 


can be made in a minute. One thousand pins 
made in the old way was considered a big day’s 
work. A machine for making car links is soon to 
be put up; this is to turn out about twenty-five 
links to the minute. The process is precisely the 
same. 


of Old 
organization to 
manufacturer 


Citizens Orchard, 


offer 


Me., 
inducements for 


have made an 
some shoe 
to locate there. They have pledged 
$4,000 for stock, and will erect a building, provide it 
with power, and donate the use of it for a term of 
years to any reliable shoe firm who will locate their 
at Old Orchard. The town has voted to 


exempt any such firm from taxation for ten years. 


business 


The Straight Line Engine Company, Syracuse, 


N. Y., has recently received orders as follows: Two 
7x12", to Steinhart & Sons, New York, for electric 
lighting ; two 11''x16"’, to Edison Electric ILluminat- 
ing Company, Westchester, Pa.; one 9''x12’', to 
Crandall Type Writer Company, Groton, N. Y.; 
one 9x12", to Bellani Fratelli, Milan, Italy, for 
electric lights; one 9''x12’’, to E. Jones & Co., 
Cleveland, Ohio, for electric lights; one 9'’x12 “’, to 


Beech Creek Railroad. to drive machine shop. 

The Sanitary News, in referring to the plumbing 
bDusiness in Milwaukee, 
they 


order to do so, 


says: ** As for the co-opera- 


tive shops, continue to do business, and, in 


they have cut prices considerably, 
in 
strict business methods would justify; 
itis but natural, 
lished business man can cope with, 


doing the work some instances for less than 
this illegiti- 
no one estab- 
and, if the co- 
operatives were to depend upon the united efforts 
of their zanization in that city, 
hold It 


operative shops work for 


mate competition, 


or they could not 
is said that the men in the co- 
$15 a week, while the 


masters pay as high as $3.50 a day. 


out long. 


The new boiler shop which is being built by the 
Brooks Locomotive Works takes in a large portion 
of the old one, 
While the new 
construction. The 


and the roof is nearly completed. 


Work has gone on in the latter as 


usual one has been in process of 
walls of the new shop are up, 
The new build- 
ing is 150x80 feet, with high walls-and plenty of 
light. Itis to be provided with a Yale & Towne 15- 
ton traveling crane—which has a spread of 78 feet 


—the widest, it is believed, ever built in this coun- 
try. With it the heaviest boilers can be lifted or 
set down in any part of 


the shop, its travel being 


from one end of the shop to the other-—Railway 
Review. 


process 


Brownel! & Co., Dayton, O., 
of steamboat for 
Alaska; two for Grand Rapids, Mich. ; one rotary 
boiler for paper mill, 7 feet diameter, 24 feet long, 
for Middletown, O.; feet 

Sandusky, O.; two locomotive style of 
42x12 foot tubulars, 
one 42x10 feet, for Findlay, O. ; 
Michigan, and two 60x14, for 
60x16, 
this 


have now in 


construction one boiler 


one 66x16 for 


for 


tubular, 
boilers, 
Bucyrus, O.; 
Ill. ; 
for a party in 
in. @O.. 
past 


two for Chicago, 
18x12 feet, 
Frank- 
During the 
boilers for 


two 


and six for Indiana. 


few months firm have built 
Texas, Nebraska, Kansas, South Carolina, Indiana, 
Michigan, Wisconsin, Mis 
souri, Illinois and Tennessee, besides doing a large 


and a local State trade of 


Ninnesota, Kentucky, 
trade in other directions, 
considerable magnitude. 
Booth & Co. 
interest of Samuel 38. 
Pittsburgh, in the 
Works, South 

known the 
price 

owned 


Lloyd, on the 27th inst. purchased the 
Brown and Harry Brown, of 
Falcon Machine 
Youngstown, O., 
as sooth, Miller & Co. property. The 
paid $8,272. The purchasers already 
the entire plant with the exception of the 
srown interest, which has now been Ex- 
made at the plant 
which, when completed, will make it the 


establishment in the 


Foundry and 


on Phelps street, 
was 


secured, 
tensive improvements are to be 
at once, 


largest foundry and machine 


place.—A merican Manufacturer. 

The Northwestern Miller, of December 3, in dis- 
cussing affairs amoung the mills of Minneapolis, 
says: * This week the power is poor, but with the 


assistance obtained by the use of steam the product 


will undoubtedly overrun 100,000 bbls. There were 


18 mills running to-day, 6 of which were either 
partly or wholly driven by steam, Several of those 
depending on water entirely are very seriously 


handicapped, not being able to get out much over 
one-half their while many 
more are enabled to run very little short of tull 
capacity. ‘The class asked that an 
arrangement be by water will 
more equally divided, and a meeting is being held 
this afternoon to consider the matter 


of usual output, as 


former have 


made which the be 


of forming a 


| pool to regulate operations.” 
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Machinists’ Supplies and fron. 


NEw YORK, Dec. 16, 1886. 
The action of the ‘Thomas Iron Company, in con- 
tracting for the next year at prices $2 in 
advance of last year’s prices, bas had a tendency 
by many to 


delivery 


to stimulate buyers, and is believed 
further advances in prices further on 
in the year. be that 
there is but little iron in stock anywhere, and that 
the demand is fully up to the supply. We quote, in 
Lehigh and North River brands, 


No. 2 X, $19 to $19.50; Grey 


foreshadow 
The condition appears to 


prices, Standard, 
No. 1 X , $20 to $20.50; 
Forge, $17 to $17.50. 

Scotch Pig—We quote Coltness, $21.50; Glengar- 
nock, $19.50 to $20; Gartsherrie, $19.50 to $20; Sum- 
merlee, $20.50 to $21; and Dalmellington, $19.50 

Lead—There have been but few sales. at 4.40c. 
for spot, and 4.35c. for future delivery. Buyers and 
sellers seem to be slightly apart, with the effect of 
coutracting transactions. 


WAN TED * 


** Situation and Help” Advertisements only inserted 
under this head. Rate, 30 cents a line for each inser 
tion. About seven words make a line. Copy should 
be sent to reach us not later than Wedne sday morning 
for the enswing week’a issue. 





Situation wanted by mech. draftsman in a West- 
ern city. Address Western, AM. MACHINIST. 

Experienced planer and slotter hand 
job. Address M. P., 357 Ninth avenue, N. Y 

Wanted—Situation as foreman in foundry doing 
engine and machinery castings; best of reference. 
Address J. H. 'T., AM. MACHINIST. 

Wanted—Situation as foreman patternmaker; 20 
years’ experience ; also a draftsman; good refer- 
ences. Address K. K., AM. MACHINIST, 

Wanted—Situation by practical 
justs and repairs modern automatic engines ; use 
indicator. Address D. G. J., care AM. MACHINIST. 

Mech’! drafteman—12 years’ experience on steam 
engines and special mach’y—wants situation in N.Y. 
or vicinity. Address ** Skill,’ AM. MACHINIST. 

Wanted—A thoroughly competent man to act as 
foreman in a large machine shop, near Philadel- 
phia, running upon heavy work; good salary and 
steady employment. Address X, AM. MACHINIST. 

Wanted—By a young man with 8 years’ shop ex- 
perience, and a little experience at drawing, situa- 
tion as mech. draftsman. J. Aue,care J. Knoepftiin, 
405 W. 38th street, N. Y. City 

Wanted—By a first-class machinist and engineer, 
position as foreman where ability will count; good 
drattsman: experienced at heavy stationary and 
marine work and handling men. Address E. F., 
AM. MACHINIST. 

Wanted—Correspondence with a competent man, 
with a view to build and superintend a modern 
iron pipe mill. Address Mill, office AM. MACHINIST, 
96 Fulton st., New York. 

Wanted—Superintending engineer for a large 
works engaged in manufacture of general ma- 
chinery in an Kastern city; must be experienced 
and energetic. Address confidentially, with full 
information, A. A. B., AM. MACHINIST, N. Y. city. 

Wanted—A foreman for machine shop; one who 
thoroughly understands the working of stationary 
and portable engines; give past experience, with 
references, and state salary expected. Address 
Foreman, Box 11, AM, MACHINIST office, 96 Fulton 
street, New York. 

Wanted—A man as foreman of a foundry on 
agricultural and job castings: must be perfectly 
competent to take full charge of same, familiar 
with the Colllau cupola and melting with coke; 
also willing and able to solicit contract work. 
Address, with references, stating age and salary 
expected. The Victor Mower Co., Valatie, N. Y. 


wants a 


engineer; ad- 





+ MISCELLANEOUS WANTS. + 
Advertisements will be inserted under this head at 
85 cents per line, each insertion, 


Gerlach’s Engineers’ Specialties beat the world. 
Send for price list. Crescent Mfg. Co., Cleveland, O. 

Crescent grease cup forshafting beats them all. 
Sample free. Crescent Mfg. Co., Cleveland, Ohio. 

Light mach’y of all kinds built at short notice 
Edmund Mills, 8 Dey st., Jersey City Heights, N. J. 

John Lamberty, mfr. telegraph and electrical tn- 
struments, experimental machs, models; fine gear 
cutting a specialty. 35S. 5th st., Br’kl’n, E.D., N. ¥. 

Special tools and machines for mfg. designed anu 
built to order; mechanical and Patent Office draw 
ings. Weston & Smith, Syracuse, N. Y. 

a skilled working machinist, 
with moderate capital, to take half interest in a 
small jobbing and repair foundry and machine 
shop; always busy. Address ** Success,’ AM. MACH. 

Capitalists to invest in the manufacture of ‘ham- 
merless repeating rifles and double-shot guns, 
cheap to produce. Franz Gamma, 221 Bank street, 
Newark, N. J 

Experimental and new machinery for special 
patpcees built by contract from specifications and 
nventors’ designs; ample facilities. Cohoes Iron 
Foundry an‘ Machine Co.. Cohoes, N. 

For Sale—One complete set of P alter Patterns 
also Patterns for Slide Valve Engines, with adjust- 
able cut-off and without cut-off, for sale cheap 
Address North Star Iron Works Co., Minneapolis, 
Minn. 

Wanted to communicate with reputable and 
responsible parties in or near commercial centers, 
who would build a first-class water-tube boiler on 
royalty basis. Address L. J. G., AM. MACHINIST. 


Rare chance for 


AMERICAN MACHINIST 


UPRIGHT 
CUSHIONED 





DLEY’ 





i18s32. 


Combines all the 
best elements es- 

P sential in a first 

class Hammer. 

r Has more good 
points, does 
more and 
better work 
and — costs 
less for re- 
pairs than 


Establisheg 


any other Hammer inthe World. 


BRADLEY& CO. Syracuse, N.Y. 





RIGHT 
CUSHIONED 


EAUDRY’S se 


* MY hn Queneen of success of our 
machine is the best 
proof of its value. Is 
more like a steam- 
hammer than any 
other, yet has all the 

wad economic advantages 

: of a power hammer, 
and is far superior to any. Will work a larger bar of 
steel or iron and turn out more difficult forgings 
than any other hammer made. Guaranteed as rep- 
resented, or no sale. 


BEAUDRY & CUNNINGHAM, 
Boston, Mass. 





THE BROWN HAMMER 
STRIKES A BLOW WITH 

Double the Velocity what It Raises the Hammer. 

ANEW MOVEMENT! SEND FOR DESCRIPTION. 

Knowlton Mfg. Co., King St., Rockford, Ill. 








50 PER CENT. OF ** 

time and labor saved oy 

using this solid, strong. Cu 

rable,quick-workingVise tas 

the Improved Taper, Pipe and otber 

attachments Sold by the trade. 
Send for circular 

MELVIN STEPHENS, Prop’r. 

Office, 41 Dey Street, New York 





EO rR Ams. 

Valuable Manufacturing Property, centrally |o- 
cated in one of the largest Western States, witha 
well established reputation forthe goodsof its man- 
ufucture which consist of engines. boilers, saw and 
grist-mill machinery. and kindred articles. Property 
all in first class condition; tools and machinery in 
good order. and the works now running. Parties 
who mean business, and desire to engage in a profit 
able and well established business of this character, 
can get full particulars by writing or applying in 
person to M. D. WHEELER, Stapleton Staten 
Island. N.Y..or, MANNING, MAXWELL & MOORE, 
111 & 113 Liberty St. New York. 
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THE DEANE STEAM PUMP CO., HOLYOKE, MASS. 
BUILD 


WATER WORK), 


ENGINES 


AND 


STEAM POMPNG 


MACHINERY. 


send tor Catalogue WO. 1B. 





THE HENDEY MACHINE COMPANY, 


TORRINGTON, CONN. 


SHAPERS, PLANERS, LATHES, DRILLS, 
and SPECIAL MACHINERY, 


SEND FOR CATALOGUE. 





ye Bs OH 


Westinghouse Machine Os, 


MANUFACTURERS OF 


THE WESTINGHOUSE 


AUTOMATIC ENGINE 


PRICES REDUCED. 


The Condemnation of Our 
Competitors is the Measure of 
Our Success. 


SALES DEPARTMENT of the U. S. Conducted by 
WESTINGHOUSE, CHURCH, HERER & CO. 
17 CORTLANDT ST., NEW YORK. | 98 FOURTH AVC., PITTSBURGH. Pa. 


am 
Chicago, Ill.| D. A TOMPKINS, & CO,, Charlotte N. ¢ 


St. Louis,Mo. ROBE RT MIDDL Oy TON Mobile, Ala 
Francisco,Cat H. DUDLEY COLEMAN, New Orleans, La 
KEATING IMPLEMENT & M A SHINE CO., ¢ Dallas, ‘Vexas 


FAIRBANKS, MORSE 

FAIRBANKS & ( 

ay & LACY, 
PARK, LACY, 


&4 vUO., 


San 
Utah. 


& CO. , Sait Lake, 





THE M. T. DAVIDSON IMPROVED STEAM PUMP, 


MANUFACTURED * Davioson Steam Pump Company. 


MADE - FOR ALL 
SITUATIONS. 


BEST PUMP *! 


PRINCIPAL OFFICE, } No. 77 LIBERTY STREET, N.Y. 
NEW ENGLAND OFFICE, 51 OLIVER STREET, BOSTON, MASS 


wae “ry TED 








iF YOU WANT A STRONG, ECONOMICAL 


i INT Gr TINT Es, 


Either Horizontal or Vertical, 

For steady every-day and all-night service, and 
at a Low Price, write to 
ooo FB Cco., 
22 Cortlandt St., New York, 


GUILD & GARRISON, 


BROOKLYN, N. Y. 


STEAM PUMPS, 
VACUUM PUMPS, 
AIR COMPRESSORS. 


SEND FOR CATALOGUE, 














Twelve hundred Engines in use Please mention Gissene ’ 


INSIDE & OUT. 

















PATENT UNIVERSAL SCREW-CUTTING, CENTER, DEPTE 


Ave co. WIST DRILL GAUGE 


J. WYKE & CO. 
Fine Machinists’ Tools, E, BOSTON. MASS. Send for Circular 








MPROYED 
PUMPING 


MACHINERY’: 


\Erery 
Class 
\ ot Work 











NEW YORK, BOSTON. 


CATLOG": 


SEND 
a ™ 


ILLUSTRATED 





BETTS MACHINE Co. 


WILMINGTON, DEL. 


MAKERS 


(lass Machine Tools, 


IMPROVED. OFT. PLANER. 


Combining Strength, Adaptability and all Modern 
Improvements. 


OF 


Ine enw i AMA 
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NICHOLSON FILE COM ae Sole Mfrs. of 








FILES and RASPS Having the Increment Cat, also, FILERS’ TOOLS and SPECIALTIES. 


The above illustration representa a device in which files may be held for service In surface filing, and while in this coudition 
READILY SPRUNG, in order to give at me will of the operator, more or leas convexity to the working face of the file. Itdoes 
way with unnsaal care to obtain a true conve xity or “belly” to file sides, and in fact rende rs great service wy enabling the 
operator to utilize the file to its full capac ity 

SURFACE Fit E HOL OER No. 4, Adapted to Hold Files 12,13 14 in. Long 
5, ~ = 14, 15,16 


MANUFACTORY AND OFFICE  - - PROVIDENCE, R. I., U. 8. A, 












MACHINIST 


SEBASTIAN 
MAY & COMPANY'S 


Improved Serew Outting 


Foot or Power Lathes 





Catalogue of Lathes, Drill 
Presses and Machinists’ Tools 
and Supplies mailed on appli 
cation. Lathes on Trial. 


167 W. Second St.,Cincinnati, 0. 





fi rw THE HANCOCK INSPIRATOR. 
THE STANDARD 


BOILER FEEDER FOR ALL CLASSES OF BOILERS. 


OVER 85,000 IN USE. 


Send for Circulars and Price Lists, 


THE HANCOCK INSPIRATOR CO. 


OFFICE, 33 INDIA WHARF, BOSTON, MASS. 


wou INJECTOR ~ 


1 























“Invaluable for use in Traction, Farm, Portable Marine and 
Stationary Bo llers of all kinds. No handles required. Water supply 
very dificult to break. Capability of restarting automatically, 
immediately after interruption to feed from any cause.” 


SEND FOR CATALOGUE. RELIABLE AND CHEAP. 


Sole Manufacturers in the United States & Canada, 


NATHAN ManuFacrurineG Co. 


92 & 94 LIBERTY ST., NEW YORK. 


ROOTS’ NEW ACME HAND -BLOWER STEAM ENGINE, ETC. 


For Blacksmiths, etc. Slow Speed, Positive Blast. Is Durable DUBOIS’ Weisbac h’ sSteam Engine, 8vocloth, $5 00 








Compact and Cheap, also Portable Forges, Tuyere [rons DUBOIS’ Rontgen’s Hot Air Gas and Steam 
and Foundry Blowers. Engines, §vo cloth see can 2 Oe 
a . CLERK’S Gas Engine, 12mo, cloth . 2 50 
77) Ee GRIMSHAW’S Steam Engire Catechism, 
ie ba SEMIN RIMMED ice he On rg gic viet aes Gan 1 00 
w ee i MAW’S Chief Types Modern Marine Engines. 
+ ee folio, one half morocco ....... 18 00 
qm & | SINCLAIR'S Locomotive Engine, 122mo,cloth, 2 0 
o PC ii ¢ gf | THURSTON’S Stationary Engines for Elec- 
Smee @ tricity, Xvo, cloth 2 00 
- 42 84% fF | TROWBRIDGE’'S Stationary ‘Steam Engines, 
OC |: ~ O50. Gee exveaendc ere 
HS = 
oe. ™ VENTILATION. 
& > = #& $ BALDWIN’S Steam Heating for Ventiating. 
0 2 L Ly = Ote.. 19M, GIOTR.....50 casese 2 50 
5 ae 5 LEED'S Treatise on Ve ntilation, 8vO, “cloth o« £60 
7 & st &  MOTI’S Air We Breathe and Ventilation, 
“FSe"* Imo, cloth. ASRS pot eS Pee 1 2h 
Ho 2S ® | REID's Ventilation in American Dwellings, 
) a} na 8 DD GURNEE cb Sas aes uw. sea enee ki 1 50 
8 =— os s WILSON’S Practic al “Mine Ventilation, 16mo, 
FE oy Ry cloth. See 1 
<= & Published and for sale by 
. os Ss John Wliicy & Sons, |5 Astor Place, New York. 
a “i © -Catalogues and Circulars Gratis.—— 








| 


H. W. JOHNS’ H. W. JOHNS’ 
ASBESTOS: ASBESTOS: 





CORDED SHEATHING. STOVE & FURNACE CEMENT. 
A Fire-Proof Non-Conducting Covering for A fire and acid proof material for cementiug 
and repairing joints in Heaters, Fur- 
HEATER AND STEAM PIPES naces, btoves, Ranges, etc. 
IN CELLARS, Erc. PREPARED READY FOR USE, 


H. W. JOHNS MANUFACTURING COMPANY, 


87 MAIDEN LANE, NEW YORK. 
—CHICACO.—°— PHILADELPHIA. —°—LONDON.-— 


SOLE MANUFACTURERS O} 
H, W. JOHNS’ ASBESTOS LIQUID PAINTS, ASBESTOS ROOFING, STEAM PIPE AND BOILER 
COVERINGS, STEAM PACKING, FIRE & WATER PROOF SHEAT HING, 
PLASTIC STOVE-LINING, Etc, 
ne PAMPHLET ON ‘*STEAM.SAVING AND FIRE-PROOF MATERIALS,” FREE BY MAIL, 


BEMENT, MILES & CO, 


PHILADE Ase eA, PA. 
BUILDERS OF 








FOR 


RAILROAD SHOPS, 
LOCOMOTIVE AND CAR BUILDERS, 
MACHINE SHOPS, ROLLINC MILLS, 
STEAM FORCES, SHIP YARDS, 









E. P. B. SOUTHWORTH, 
94 Exchange street, Rochester, New York. 
Indicating Knugineer and Mec haniec al Draftsman. 
Correspondence solicited. 





11 
Cc. W. LE COUNT, 


South Norwalk, Conn. 
REDUCED PRICE OF LE COUNTS 








b-| HEAVY STEIL 000 a244 
} No. Inch. Price. >= rs oe 
A 1 1-4 $.40gS5 > & 
—— 2 13 102908 os 
st 3 = - OF? &S 
gn 4 34 OORS2S ss 
SE. & 4 Wgfas a & 
ary 6 1 08 Rm 6 -_ 
ao 7 118 - BO Pi-ag 4 w— 
PSs 6.1 in 0 F905 © 
€=3 9 L 3-4 wees c j= =| 
me lo 11 - % 8ae & 
foal 3- bee > 
psei! Ae “a 0 SEES —_ 
o 2 ° 2 ,- 
ps3 13... 1214 136 p82 FS 
egg 4.2.1 os Be 
goo 15 3 ..1600%¢ p a 
fg 16....3 12 1.80 FP eB co 
om ii? 4 3102 2. = 
oe 18 41-2 3.76 > 
Xa Bete? cy 
Ae 5 3.25 et a 
” Fuiisetofio ess.00 3° i) r—4 
a 20 (ext )51-3..4.00 oP & S 
& gl(ext.)6 ..6.00 “= & 
One Small Set of 8 —by | 4 inches to 20inch.. 6.26 


% 
One Set of 12-—by 1-4 in. to 2 in .continued by 1-2 in. to 4in. 19 





Cy 
cs 


t. ETNA THAN ao AltTCIANK 


TATU ernest titer aed i rreiruad i 


OF ttsiiail 


WILLIAM’GLEASON, Manufacturer of 






FOR WOOD AND IRON CEARS— SPUR ‘oR BEVEL. 








ON HAND 


FOR 


sill 
a) IMMEDIATE 
. DELIVERY 


1H, 


60” 


UEAR 
PLANER 


Machinists’ Tools, ROCHESTER, N. Y. 





With this device, Be 








j, POST & C 
Hi 


AGENTS :—Ge 


Pittsburgh. C.H 


CONE PULLEY BELT SHIFTER. 


tight to loose ‘pulleys. Saves time, Sanorence ¢ and wear on belts. 


SENT ON THIRTY DAYS’ TRIAL. 


Satisfaction guaranteed. Send for Circulars and prices to the man 


MACHINERY AND RAILWAY SUPPLIES. 


ham & Co. (Limited), Philadelphia U. Baird Machinery Company, 








Its on Cone Pulleys can be shifted as easily as from 


Dispenses with Belt * Stic 


ufacturers or their agents. 
MANUFACTURED BY 


OMPANY, CINCINNATI, 0. 


DEALERS IN 


0. Place Mach’y Co., New York. Palmer, Cunning 


Besly & Co., Chicago. 





ECONOMICAL STEAM BOILERS 


—-A SPECIALTY. 


“raices PONG Engineering Co. ** sic!" 





<< 


BELTATICHTENERS 








MARKET. 


CLAMP. 


AND EASIEST OPERATED 


PORTER BELT 


TIGHTENER IN 


BELT 


THE CHEAPEST 


ase 


STEEL, BRASS, 
RUBBER, 
RIBBON AND 


Pipe Cutters 
and Wrenches. 
Machinists’ Tongs, £ 3 HAND STAMPS 
Drill Chucks. > of all kinds. 
“THE SWEETLA ND CHUCK” 
ALSO MANUFACTURED BY 
THE Hoccson & Pettis Mrc, CO. 
NEW HAVEN, CONN. 
Established 1549.) Send for 72 page catalogue. 





Complete Cutting-off Machine, 84.00 ~~ 
Larger ones which cut to 2 in. $8.00 
SENT ON TRIAL, 













BOILER SHOPS, BRIDCE 
WORKS, ETC. 











UNION STONE COMPANY, 


38 & 40 Hawley St,, 
BosTon, MASS. 


FOR BELTS 


114 in. wide. 


° “es 
~ 

3 “ “ee 
4 “ “ 







Wooden 
Polishing 
Wheels, 
All Sizes 
to Order. 





Wooden Wheel Polishing Machine and Floor Belt 
Attachment combined. Can furnish either separ- 
ately, if desired. 


wDdless Polishing Del ts made to Order of “7 Length and Width, 








SEND FOR CATALOGUE. —:~> 








—HIGH DUTY— 
AULT ris 
WATER WORKS 
OVER 100,000,000 DUTY 


——-CUARANTEED— 


SEND FOR RECENTL Y ISSO ED PAMPHLET 


HENRY R. WORTHINGTON 


NEW YORK CITY. 





































SA 








—_ @ SHARRISON Pea 


Ga. 











TEA 





33 A VALUABLE BOOK for EVERY 
STEAM USER AND ENGINEER 


PUBLISHED FOR FREE DISTRIBUTION, BY 


THE BABCOCK & WILCOX CO. 


Manufacturers ot 


WATER-TUBE BOILERS, 


107 Wope St.. GLASGOW. 


30 Cortlandt St., NEW YORK, 





= A. 
He 


= R. L. WE 





Rots NEW WATER-TUBE STEAM SOILE 
SAFE! 


BENDROTH & ROOT MANUFG. CO. 


—28 CLIFF STREET, NEW YORK.— 


= WILLIAM H. 


CHA RLES ‘E. 


DURABLE! R 


BoILER, ADDRESS 


ECONOMICAL! 


UE OF NEW 





SELLING ACENTS, 


B. ENSIGN, enheter. New York. 
FISKE, 


41 Johnston Buil ding, Cincinssti, Ohio 
SMITH, 115 De room Street, Chicago, 
NIEL KELLY ‘ . ith Street, Pniladel Iphia, Pa. 
st pL Griswold Birost, N potroit, Mich. 
ASHCROFT, 49 Mason Building, Boston, Mass. 





BRIDGEEORT BOILER (® SEE THE IMPROVEMENTS IN STEAM 


VS 








Wo POR? 





BOILERS, BOILER FRONTS, 
BOILER FURNACES, AND 
Oo FEED WATER HEATERS 
Z\ MADE AT THESE WORKS 
=| BEFORE BUYING STEAM 
PLANT. SEND FOR HISTO- 
RIES OF STEAM BOILERS 
AND FFED WATER HEATERS 
(FREE) ON MENTIONING THIS 


WM. LOWE. 










For the reason that if you are 
interested in raising water or other 
liquids by steam power, we wish to call 
your attention to the 


Prices, and hundreds of A-1 Testimonials. 


WHY THIS 16 PUT HERE! 


NEW PULSOMETER, 


THE CHEAPEST AND BEST STEAM PUMP IN THE MARKET. 


More Efficient, Simple, Durable, and more E 

expenses and repairs, than any ot 
Call or write for our new 96 page Illustrated Descriptive Book nstbedtn. a Full eo ulars, Reduced Net 
Mailed Free. 


PULSOMETER STEAM PUMP CO., 83 JOHN STREET. N. Y. 





_ ae LOWER THAN ANY OTHER, 


oor ical, goth as to running 
team Pump. 








Established in 1874. 


CLEVELAND TWIST DRILL CO. 


and 26 West Street, Cleveland, 0. 
a Chambers Street, New York. 
85 Queen Victoria St., London, Eng. 





Flather Engine Lathes. 
“OUR BEST.” 


PRICES VERY 


REASONABLE. 


LIST OF SIZES: 

.5, 6, 7, and 8 ft 
10 * 
12 ‘* +s 
Tid 

16 °° sf 


ep oe 


15 inch Swing...... Sat Beds. 
166° nas aa are 6,7 
ie rR Pe mee 
20 Se 30. 3a. ** 
24 10,12, 14, * 
6 12, 16, 18, * 


Q «6 


th. 45 


Write 


Hill, Clarke & Go. 


42 OLIVER STREET, 


Boston, Mass, 


Jor Circulars, 





th 







THE ()NLY PERFECT" 
BUFFALO 


The Lightest, Strongest, 
Most Durable, Easie st 
Working, and in every way 
THE BEST 


Portable Forge Made, 


Buffalo Forge Co., 








‘Portable Drilling Machines, 


BUFFALO, N. ¥. | sgnp for ILLUSTRATED CATALOGUE 


vi PTT [TTT MTT 


| oe 
: S NALEIGHTOND SYRACUSE,N.Y 3 
l Why? rer orn Se 
MACHINISTS’ SCALES, 
Patent Fnd Graduation. 
We invite comparison for accuracy with all others 
Every £cale Guaranteed, fend for List. 


CCFFIN & LEIGHTON, SYRACUSE, N. Y. 


Paras 


a latul 











VOLNEY W. MASON & CO., 
Friction Pulleys, Clutches and Elevators 
PROVIDENCE. R L 









EMERY WHEEL TOOL CRINDER. 
= 7 SPRINGFIELD 
STYLES 2 GLUESEMERY 

AND 
SIZES Wheel 
Guaran Co. 
teed Satis ; 
factory. Spring 
anne ecemanenma cn em field, 
WRITE MASS 


FOR 


Illustrated Circular. 


A HL 


ONLLVAA 


Patented 
Sept.25, 


1583. 


MYEOM 


AMERICAN MACHINIST 
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A FAIR OFFER. 


If you will put a JENKINS BROS. VALVE, on the worst place you can find, where 
ou cannot keep other valves tight, and if itis not perfectly tight or does not hold 
Steam, Oils, Acids, or other fluids longer than any other Valve, you may return it, 

and your money will be refunded. 


IF YOU WANT THE BEST, CALL FOR * JENKINS BROS.’’ VALVES. 


STEN BIN S BRO S., 
71 John St., New York. 13 So. Fourth St., Phila. 105 Milk St., Boston. 








Oneida Steam Engine &F oundry Co., Oneida,N.Y. 
me TAT HE © DRILL {sea 


Cc H UC KS | CAPACITY OF 


Dritt Cuvucks 0 to 2in. 
_ 


on (JATALOGUE, 





0 to 43 in. 


WESTCOTT’S PATENT. 








The United States Mitis Company, 


26 BROADWAY, NEW YORK. 
\s prepared to issue licenses for the use of patents covering processes for the production of ‘ Mitis 
Castings’? in wrought iron and steel, and furnaces for melting and heating. 
* Mitis’’ Castings retain In every respect al! the valuable qualities of the wrought Iron and 
steel (scrap) from which they are made. Do not require annealing. Can be welded 
and worked under the hammer as well as the raw material. 
W. F. DURFEE, Ceneral Manager. 





W ALKER’S TCOL HOLDER 


ESTABLISHED 1851, 
For holding driils and reamers for lathe 


i “THE HORTON LATHE CHUCK. 


Preveiuts breaking or slipping 
Can also be used for drilling and reaming 
holes by hand, and for ream 
ing holes under dri!1 presses, 
etc. Made with double han 
dle, when required. 

WALKER MFC. CO., 

CLEVELAND, OHIO, 


MERICAN EXHIBITION, 
A LONDON, 188 


A LONDON FIRM, owning prominent space, 
will represent and exhibit AMERICAN 
MANUFACTURES and INVENTIONS. In- 
clusive charges, $50 upward,and Commis- 
sion on results. Full particulars furnisheo 


’” JAMES H. LANCASTER, 


Consulting Engineer, 187 BROADWAY, NEW YORK 


William Barker & Co. 


Manufacturers of 
IRON AND BRASS 
—WORKING— 


MACHINERY 


140 & 142 E. Sixth Street, 
N'rCulvert, Cincinnati, 0- 












THE E. HORTON & SON CO. 


Canal St., Windsor Locks. Conn.. U. 8S. A 


Marcus 5 RUTHENBURG 
LectRIC (AL APPLANCES ay, 
30 SELENA WORK s 


64W.3 82 ST. AS ACHAT OHIO. 














S. Ashton Hand Hand’s Twist Drill 













Send for circulars and 











prices. Mig. Co., Grinding Attachment. 
Toughkenamon, Readily att ached 
HOOPER’S 70 % GRATE BAR. ®& Sosayasindstone, 


grinder. Grinds 
right and left 
hand drills from 
36” diam. down 
to smallest sizes 


made. PRICE, 





Will not Warp. 
Will not burn off at the ends, 

Will give absolutely 70% air space. 
Will gtve untform combustion of fuel, 
Send for Cireular and Price List to 
ALEXANDER TRALD, 
EAST FERRY AAR) TRON WORKS 

NEWARK, N 





For Piston Rods, Valve 
Stems, etc , of Steam En- 
gines, Pumps, etc., adopted 
and in use by leading en- 
gine builders, mills, iron 
works and steamship com- 
panies all over the world. 
Also flexible tubular metal 
packing for slip joints on 
steam pipes, and for hy- 
draulic pressure. 


i. Katzenstein & Co., 


357 West Street, N. Y. 


Ratzenstein's Belf-Acting Ket 





NEW “EINCINEERS’ WRENCH. 





Bolster prevents screw from springing, or becom- 
ng loose. Ferruleis long, solid and strongly riveted. 
ry is deeply corrugated, making screw turn easily 


- T. MOORE, 112 Chambers Street, New York. 




















HALL’S 
Patent Automatic 


INJECTORS. 


SIMPLE and RELIABLE. 
2 2 Lbs. to 150 Lbs. Steam. 
OELWEARY 20,000 NOW WORKING. 


TAVE OUT TUBE 
FOR GLEANSING 


SIEAW SPINDLE 


Hall's Engineering Co. 


Jt2 John St., New York 





THOS, H. DALLETT & 60, 


13th & Buttonwood Sts. "22+ 


Manufacturers of 


PATENT 


VERTICAL DRILLS, 
Radial Drills, Multiple Drills, 
HAND DRILLS. 





Champion Return Steam Trap and Boiler Feeder. 











Kieley’s Patent for re turning condensation to boilers from steam heaters 
of all kinds, Drying Cylinders, Evaporating Pans, Brewing Kettles, 


Paper Dryers, etc., whether above or below the boiler. 


EUREKA 


for reducing the pre 


PRESSURE-REGULATOR, 
ssure on all kinds of Heating Apparatus, Drying 
Cylinders, Brewing Kettles, et« 





SEND FOR CIRCULARS OF STEAM SPECIALTIES. 





TINIO’THY KMIELEILEWY,. 
Nos. 7,9 and |i West i3th Street - - 


Eureka Pressure 
Regulator. 


New York, Champion Return-Steam Tra 














=e ae 6S 


— 








Jaxvary 1, 1887 


AMEHRICAN 


Morse Twist Drill and Machine Company, Nev Bedford, ‘Mase 
Morse Patent piri cath Increase Twist Drills. 


Manufacturers of 





SOLID AND SHELL REAMERS, BEACH’S PATENT SELF-CENTERING CHUCK, BIT STOCK DRILLS. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 





BUILT BY 


HILLES & JONES, 


WILMINGTON, DEL. 


We claim many advantages in this tool over any other 
style made: Being double, it will cut either right or left; 
Its knives are of a proper height for convenience of 
working; It will cut a bar square off or on a bevel; 
Being supplied wit a clutch, it can be stopped instantly. 

It is a serviceable tool for bridge building, ship build- 
> jing. or any kind of sailroad work. It is the machine for 
shop work, as the knives can be changed to cut round, 
flatand square iron ‘THREE S1ZEs. 


p) THE HOUGH TWIST DRILL BO yeXOV SM AO) sLed ON Sie 


__ BEECHER & PECK, NEW HAVEN CONN. 
Maen PKC KS PAT DEORE 
for this Tool are its 


BEECHER & PECK, CONN. 


ACHINER 
For Reducing and Pointing Wire, 


Especially aa oy to pointing wire rods and 
wire for drawing. 


For Machines or information, address the 
manufacturer. 


5. W. GOCDYEAR. Waterbury, Ct 








Grinds Drills 
4 to 15 in. 
inclusive. 

















Simplicity, 
Ease of Operation, 
Low Price. 





ANY ONE CAN USE IT. 


——MANUFACTURED BY—— 


Warner & Rough Machin Co 


ST. PAUL, MINN. 








Manning, Maxwell & Moore, 
111 Liberty St., New York. 


man & MeFadden, 


1025 Market St., Phila, 


Bares’ Pat, Upright Drill 
20-inch Swing, with both 
Worm and Lever Feed. a 








F. E. REED, 


= Worcester, Mass. 





Seeees? t ‘En inet. athe 
15-inch s i 6- fox va 8-foot Bed E‘S INE Latnes, Hand Lathes, Foot Lathes, Upright 


@ These machines are made a specialty Drills and Milling Machines. Agents, Manning, Mas. 


)» Double Angle Iron Shear 


MACHINIST 





New Haven Manf'g Co. 
NEW HAVEN, CONN. 


IRON-WORKING MACHINERY. 


American Twist Drill Company’s 


PATENT CHUCK JAWS. 


Threesizes. Price per set of 4 Jaws,$40, 
$48, $56. Bolted to lathe face plates, 
they make best and cheapest chuck in 
the world Address orders, 


RKE & CO., Boston and St, Louis, 








=, CLA 
NNING, MAXWELL & MOORE. N. ¥. City, 
TALLMAN & McFADDEN, Philade Iphia, Pa., 


or WM. BINGHAM’ & CO., Cleveland, Ohio, 


L. W. Pond Machine Co. 


Manufacturers of and Dealers in Pai ‘ 
IRON WORKING se 
MACHINERY. , (3) 
Iron Planers 
A Specialty. 


140 Union at. 


Worcester, 









MASS. 


FOX, Lala & SPEED LATHES 


AND 


BRASS 
FINISHERS’ 
TOOLS, 
CAGE 
MACHINE 
WORKS 
WATERFORD, 











CHAPIN ACHIG 


For Hand and Power, 
6", 8’ and 10” Stroke. 


Adapted to all Classes of Work 
to their capacity. 





CIRCULARS FURNISHED 


BOYNTON & PLUMMER, 


Worcester, Mass, 








18 





D. SAUNDERS? SONS 


MANUFAC 1 RE X OF a ORIGINAL 
TRADE MARK. 


Pipe Cutting teachin 


BEW Ze OF LA! Aen 
Yon WAND without our Trade-mar 


STEA AND GAS-FITTERS’ "HAND TOOLS, 
Pipe Cutting and Threading Machines, 
for Pipe Mill U % 3 Specialty. 


send for Circulars. NKERS. 1 Oe 


Lubricate Your Engine Cylinders 


. 





perfectly, gain power and 
save oil by using our Patent 
Automatic Sight Feed Lubri- 
. cators, showing oil as it 
enters, drop by drop. 


The Seibert Cylinder Oil Cup Co. 


H. A. ROGERS, Agent for New York. 
19 John Street, New York. 


Lynde’s Pat, 


# Pop Safety Valves, | 


Adapted to all Boilers. 


J.B. Lonergan & Co., 


Sole Owners and Manuf’rs 
PHILA., PA. 
















P, BLAISDELL & 00. 


Manufacturers of 


achinists’ Tools, 
WORCESTER. MASS. 


























in our factory , they have aneeftasee well & Moore, 111 Liberty Street, New York. 
notfound in other machines in this 
line Itwill pay parties desiring to 5 
Pp sth am KJ seer fo sou fa = Y = The Almond Coupling 
pee ON } NEW quarter turn 
1995 Mains: BARNES CO, a = A motion to replace 
a —— = a quirter turn belts and 
+ bevel gears. 
——ouR— : : I. . ieee, MIr., 
3 & 85 Washington Street 
INES ala OCT ( (0 c 2 BROOKLYN, N. Y. ’ 





and Supplies sent freeto any address on receipt of Ten Cent: 
in Stamps (for postae), —— AMONG USERS OF —~— 


CHAS. A.STRELINGER & CO, ‘xoe* Detroit, Mich Dixon’s American sy Artists’ Pencils. 


Who recommend them highly to others, are 








setts Machine Co : Wilming ston, Del 

Great Western Mfg. Co. -Leavenworth, Ks. 

. nid’ Lockwood, Greene & Co. ake Providence,R. 1. 

jen ae C  gpanenion: Res BY CRE RE ee vias gwen Plantsville, Conn. 





.. Montgomery, Pa. 
..Cleveland, O. 

.. Pittsburgh, Pa 

.. Paterson, N. J 


Levi Houston a 
Cleveland Axle Mfg. Co. 
Keystone Bridge Co 

The Watson Machine Co 
The Pratt & Whitney Co ‘ Hartrord, Conn. 
Nashua LOGK CO... ...55 ceceveesss Nashua, N. H. 
Knowles Loom Works .. Worcester, Mass 


x Yale & Towne Mfg. Co Stamford, conn 
. FIN E oOo LS Pancoast & Maule oe Philadelphia, Pa 
= sent Mz lant Co Hamilton, 0. 
ATHOL, MASS. B ntel & irgedan ) 1 1 
SEND FOR FULL LIST 








L. §. STARRETT, 


Manufacturer of 




















»*» It will pay every reader of this paper to send 16 
cents in stamps to the JOSEPH DIXON CRUCIBLE 
CO., of Jersey City, N. J.,for Samples. By mention 


(Ala os TT y PR ew | “a } ing this paper, they will receive Pencils worth 
UU LNW double the money. 


MACHINERY, TOOLS and SUPPLIES. 


Complete Outfits for 
MACHINISTS, BLACKSMITHS, MODEL MAKERS, JEWELERS, ETC. 
Lathes, Planers, Shapers, Drill Presses, Emery Crinders, Milling Machines, Bolts, Screws, 
Washers, Belting, Packing, Waste, Twist Drills, Taps, Reamers, 
Cold Rolled Shafting, Hangers, Files. 


SEND FOR ILLUSTRATED PrRicE List oF METAL-WORKERS’ TOOLS, ALSO WOOD-WORKEBRS’. 


TALLMAN & McFADDEN, 1025 MARKET STREET, PH:LADELPHIA. 














THE EATON, COLE & a apap CU. 


Hactory: 
BRID GE PORT, 


82 & 84 FULTON STREET, 
NEW YORK. 










MANUFACTURERS OF 






Threading Machines ADJUSTABLE DIE STOCK. 
Cuts pipe 14” to 2”... Also maae in 


OPERATED BY HAND OR POWER. Ratchet form, and with cutting-off 


FITTINGS, vatves, pipe: Pre Toots. 


ALL STYLES OF 


lron & Brass Goods 


FOR 











Steam, Water and Gas | 





NEW AND IMPROVED 


ENGINE LATHES. 


THE MULLER MACHINE TOOL CO. 


179 West Pearl St., CINCINNATI, OHIO. 


Send for Cuts and Prices. 





FRICTION 


CLUTCH PULLEYS AND 
CUT-OFF COUPLINCS. 


JAS. HUNTER & SON, 





North Adams, Mass. 





BEVEL GEARS, 


Cut Theoretically Correct. 


» For particulars and estimates apply to 


BREHMER BROS. 
Machinists, 
440 N. 12th St,, Philadelphia, Pa. 


W. C. YOUNG & CO., Miccets; fs: 
Engine Lathes, Hand Lathes, 


FOOT POWER LATHES, SLIDE RESTS, Etc. 















Philadelphia, Pa. 


Made in Three Sizes, Cutting Pipes %4 to 6 inch. 


FOR HAND OR POWER. 
Don’t you have sufficient Pipe- 
Work about your Mill, Factory, 
PANCOAST & MAULE, 


Mention this paper and write 


us for particulars. 





for itself, providing it could be 


convenient and very compact 
Pipe-Cutting Machine soon pay 
had at a moderate price? 


“ECLIPSE” Pipe-Cutting Machines 
or Shops to make a powerful, 


BOILER FEED PUMP 


MADE BY 


M. R. MUCKLE, Jr. & CO. 


IZES TO SUIT 
STEAM PLANTS, 
UP TO 300 H. P. 





Send For CirculaR 

















7 " 

= HUN Fy I ff 
ry oppo & 
= 1) = ry 
% = 
@® 
ry 





Mes greater range pane any other tworate hel made, and 
at the price of one. Send for circulars. 


VARIETY MACHINE CO., Warsaw, N. Y. 





€ REDUCTION 


of Steam or Water Pressur’ is best accomplished 
by the 


MIASON REDUCING VALVE. 


It does not pound or clatter and will reduce as 
low as one pound, 


MASON REGULATOR C0., 22 Central St., Boston, Mass 






































AMERICAN 


WILLIAM SELLERS & CO. INCORPORATED, | 


Engineers and Manufacturers of 


IMPROVED MACHINE TOOLS ror working IRON AND STEEL 


STEAM HAMMERS, PUNCHES and SHEARS, LATHES, PLANERS, 
BENDING BOLLS, BORING and TURNING MILLS, 
DRILL and TOOL GRINDERS, Ete., Ete. 


SHAPTING, PULLEYS, HANGERS, COUPLINGS, Ere. 


Improved Injectors for Feeding Boilers. 


PAMPHLETS, PHOTOTYPES AND PRICES FURNISHED ON APPLICATION TO 


OFFICE AND WORKS, PHILADELPHIA, PENN. 


TaD LANG ALSTATTER Oo. 


Double, Single, Angle- 
Bar, Gang, Horizontal, 
Twin, Boiler, Spacing 
Gate, Multiple, Belt ond 
Steam-Driven 


Punches and Shears, 


Over 300 Sizes. 
ALSO, 


Power Cushioned Hammer, 











Hamilton, 


OHIO. 








Send for new Catalogue. 


Coserove’s Patent Universal Vice Chuck. 


rar Milling Machines, Planers, Shapers, Drill Presses, Etc. Com- 
plete in every particular. Trunnion and base graduated, admitting of 
great range of positions and for registering same. Steel jaws 8 in. x 
2 in. Will stand hard usage. CIRCULARS ON APPLICATION, 


PEDRICK & AYER, PHILADELPHIA, PA. 














Office of EMPIRE FOUNDRY & MACHINE WORKS, 
SAN FRANcisco, Cat. 

J. RICHARDS, Esq.—We have had in constant use for past 5 years 
one of your PATENT PLANING MAcuHINEs. It is the first one manufac 
tured for sale by you, and we can say that a greater variety and 
weight of work has been planed on this machine than by any other 
standard planer, taking into consideration the size of machines and 
weight. Its chief merits are its adaptability and handiness for all 
general classes of work. We have thoroughly tried the machine and 
can recommend it as an indispensable tool for machine works. 
October 30, 1886. SAVAGE, SON & CO. 


Manufactured by E. A. WALKER, 75 Laurel S 2 to Pa. 





*H 




































. ‘ | PRESSES, 
5 ; PUNCHES, 
ee ACCUMULATORS, 
6s > OO ~~ .... 
BBa S JACKS. ALVES 
~ =t fc FITTINGS, 

ro} 
a BSS Vault Elevators, é&c., de. 
TE 
3 BH: WATSON & STILIMAN, 
-™ 8 204-210 E.43d St., New York. 
= e 5 _Of any power and 

Style. SINGLE AND 

8 Bi DouBLE CYLINDER. 
>= with improved pat- 
By B: ent friction drums, 





qpenety adapted 
for bridge bull 
dock building, pile 
driving.coal hoisting, 
quarries, mines, etc. 


J.S. MUNDY, 
Newark, N. J. 





ding, 











This patent has been 
sustained in U 8. Courts 
in New York and N. J, 


.|Woon- -WORKING MACHINERY 


For Planing Mills, Furni- 
ture, Chair and Cabinet 
Factories, Cabinet Works 
and General Wood-Work- 
ing. Send Stamp for Il- 
lustrated Catalogue to 


Rollstone Machine Co, 
45 WATER ST., 















macjouis CHICAGO New York 


J3 1017 So. Jefferson St. 





b 








FITCHBURG, MASS, 








TRAUTWINE’S 


Cc aVIL ENGINEER'S POCKET-BOOK. 


‘Beyond all question THE BEST practical manual for the engineer that has ever 
enptarea” GEORGE L, Vosk, C. E., in “Manual for Railroad Engineers.” 


RAILROAD CURVES. EARTHWORK, Measurement and cost of. 
JOHN WILEY & SONS, New York. E. 





& F. N. SPON, Lonpbon, 








OSGOOD DREDGE CO, - ALBANY, N. Y. 
RALPH R. OSG0)D, Pros JAMES H BLESSING, Vice-Pres. 
JOHN K. HOWE, Secretary and Treasurer. 
Manufacturers of 


THE GARDNER GOVERNOR 





REDGEs, ITCHING ERRICKS, 8 
Excavators, MACHINES, Ete., Ete. Over 45,000 in Use. 
ADAPTED TO EVERY STYLE 
OF STATIONARY AND 
PORTABLE STEAM 


ENGINE, 


Warranted to give satisfac- 
tion or no sale, 


r ADDBZSS, 
The Gardner Governor Co, 


QUINCY, ILL. 





muy 


— . 
—— COMBINATION DREDGE. —— 


AeA NIST January 1, 1887 


SOUTHWARK FOUNDRY & MACHINE CO. 


PHILADELPHIA, PA. 


General Machinists, Founders and Boiler Makers. 
Heavy Machinery of all kinds a Specialty. 


HE DUPLEX INJECTOR UNIVERSAL RADIAL‘ 
"FEEDER KNOWN. * RADIAL DRILLING MACHINE 


FEEDER KNOWN. 
reen | Not liable to get out of —. THREE DESIGNS. SIX SIZES 
FS order. Will lift water 25 
feet. Always delivers 
water hot to the boiler. 
Will start when it is hot. 
Will feed water through 
a heater. + trai 
we for sale by 
AMES JENKS & (9, 
Detroit, Micn, 


J. WENDELL COLE, M. E. 


Manager of Pennsylvania 
Southern Lake regions and the 
Northwest for 
DETROIT EMERY WHEEL CO. 
Address, Box 84, Columbus, O., or 
P. O. Box 152 Chicago. 
Hart’s Corundum-Emery Wheels. 


20 BAND MaCuhVent TOR SALES 


Hewes & Phillips !ron Works, 
NEWARK, N. 









a2fM BODY ALL DESIRABLE FEATURES 


-e  PRICES$450°& UPWARD 





spo Re 





> UNIVERSAL RADIAL DI DRILL C0 


CANCINNATI 





$8,50,52 4 54 
Randolph St. 


SEYMOUR’S 
PIPE-WRENCH ATTACHMENT. 
FOR 


, “Ng WRENCHES. 





MoNnKEY 











1-4 inch to 11-4 inch, 
=—.SEND FORD CIRCULAR, tw 


yn Cross Rail. 


ARMSTRONG MFG. CO,, Bridgeport, Conn, 


‘The Lane & Bodiley Co. 


MANUFACTURERS OF 


Automatic Cut Off Engines, 


from heavy patterns and of unexcelled 
- workmanship. 


J 


One 12x30 Automatic (ut-Oft Eugine 
One 60-inch x 60-inchx20tt Planer. Two Heads 
Two “in. stroke Shupers 












CORLISS. 





















Stree. Boriters, FEED WatTEeR HEATERS, 
SHAFTING, PULLEYS & GEARING. 
THE LANE & BODLEY CO. 

East side John, cor-Water, 
Cincinnatl, O. 















ARE BUILDING A NEW 


BRASS FOUNDRY. 


OLD ONE ENTIRELY TOO SMALL. 











THE 


me Slate Sensitive Drill 


Adapted to rapid work with small 
drills. Its extreme sensitiveness 
prevents clogging and breakage of 
drills. Has a switching table with 
attachment f reenter drilling. In 
stantly adjustable to different 
lengths of work. Over 200 already 
in use. Send for circular. 


DWIGHT SLATE, 
Hartford, Conn. 


FAY & SCOTT,"&" 


MANUFACTURERS OF 


WOOD LATHES, 


Drill Lathes, Shaping Machines, 
Milling Machines, Planer Centers, Ete 


SEND FOR CATALOGUE. 


qi MACHINERY (0, 


fCLEVEL SHS, GOasse. 


Manufacturers of 


as aCcME 7? 


wwele ® Amomatic Bal'cutters, “Bg 


. PAT. DEC. 4 1883 
cutting from 3-8 in, to 6 in. diameter, PAT. AUG, 25. 1885 
Also SEPARATH HEADS AND DIES. eel g SESS So Lote 


Send for ¢ ata »gue and Discounts — - ~ x 


iM NEW YORK SPL i, Morse ELevaTor Works 


LIMITED. 
MORSE, WILLIAMS & CO., . 


Successors to CLEM As MOkS: Builders of all Einds of 
MACHINISTS, PASSENGER AND FREIGHT 


ENGINEERS AND MILL F levator,” 


SUPPLIES 





SYANDAKD 


PUNCHES 
PLATES. 





IRON & STEEL 





FOR SALE. 


SECOND- HAND MACHINERY. 


1 No. 5 Diamond Emery Grinder. 
120 in. Prentice Drill Press. 
120 in. Bickford Drill Press. 
115in. x 6 ft. bed Engine Lathe. 
115in. x5 ft. bed Engine Lathe. 
113in. x 5 ft. bed Engine Lathe. 
ALL THE ABOVE ARE IN GOOD ORDER ANI 
RE BARGAINS 
Also New 8, 12 = 14 in. Swing Foot or Power 
Lathes, our own make. 
Send for our New Catalogue. 


SEBASTIAN, MAY & CO, 
167 West 2nd Street, Cincinnati, Ghio. 





No. 









Single PAT. DEC. 5, 1882 











Automatic Hatch Doors 
A SPECIALTY. 





FOR CIRCULARS, AND PRICES, | ‘ 








Send for Illustrated Circular. 






ASHTON 


pap» e Office, 411 CHERRY ST. 5 

POP SAFETY VALVE, Wwe sien, Craahbet Ay.,Wildey % 

and Shackamaxon Sts., 
PHILADELPHIA. 


New York. N.y. Office, 108 Liberty Street. 





EXCLUSIVE AGENTS, 
-52 John Street, 





| 50 - 














YY) “Mi” 


Yj 
Yh 


“ON Ml 
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NEW TANGYE BUCKEYE AUTOMATIC CUT-OFF ENGINES. 


In Use, Over 1,000. 25 to 1,000 H.P. 


These Engines are the combined result of long ex- 
perience with automatic cut-off regulation, and most 
careful revision of all details. They are designed and 
constructed for heavy and continuous duty at medium 
or high rotative speeds Highest attainable Economy 
in Steam Consumption and superior regulation guar- 
« anteed. Self-contained Automatic Cut-off Engines 
= 12to100H P fordriving Dynamo Machines @ specialty. 
= Illustrated Circulars, with various data as to practical 
Steam Engine construction and performance, free by 


— SS Z mail. address, BUCKEYE ENGINE CO., Salem, Ohio. 
' { SSiner nae st ya — Sts.,Chicago, Dl. 
( A t u nn. 
SALES AGENTS: V. L SIMPSON, 70 Astor House, N.Y. PRAY MPG. CO,, Minneapolis, Minn. 
KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA, 
C-‘e Tirergces and Manufacturers for New Jersey (South of Trenton), Eastern Pensylvania, Delaware, Maryland and Virginia. 


THE BECKETT & McDOWELL MFC. CO, . 
STEAM ENGINES, HOISTS, PUMPS, 


AND GENERAL MINING MACHINERY. 
120 LIBERTY sT., NEW YORK. 


Ge” SEND FOR ILLUSTRATED. CATALOCUE. 


“OTTO” GAS ENGINE WORKS. 
SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts. Branch Office, 180 Washington St. 
PHILADELPHIA. CHICAGO. 


OVER 18,000 ENCINES IN USE. 


GUARANTEED er Sent:'vess Gas than ANY nace al 


AMEBHRICAN 































The Best and Cheapest 
on the Market. 

No Steam. No Water. 
Absolute Safety. No En- 
gineer. No Pumps No 
Gauges. No liability to 
freeze up No Keygula- 
tion required. 

NO EXTRA INSURANCE, 

Can be used for any 
purpose where power is 
required. 

Cheap Fuel. Cheap 

First Cost. 


=» McKinley Engine Co. 


17 Broadway, 
CINCINNATI, 0. 










STEARNS MFC. COMPANY, 


ERIE,PA. 


Engines from 15 to 400 Horse Power. 


Boilers of Steel and Iron supplied to the trade or 
the user. Send for Catalogues. 


SAW MILLS and GENERAL MACHINERY, 


Works at ERIE, PA. 


FORBES & CURTIS, 
BRIDGEPORT, CONN. 
Manufacturers of 


The Forbes Pat. Die Stocks, 


Power Pipe Cutting and Thread 
ing Machines, Cutting-off Ma- 
chines, Ratchet Drills, 
Special Machinery, etc., etc. 

; | WRITE FOR CATALOGUE. 


Mention Paper. 


































THE NATIONAL 
FEED WATER 


P==[HEATER. 


A brass coil heater supplying 
feed water at 210° to 212° Fahr 
enbeit by use of exhaust steam 
Our prices are low and rea- 
sonable, and we aim to supply 
the c/ eapest, best and most effect 
ive Heater in the market. Six- 
teen sizes. 10H.P..$20;100H. 
P., $150; 500H_ P., $600. Iron, 
Rrass and Copper Coils and 
Bends made to order. 
uae @@ Circulars and price lists 

J :ent on application 


National Fipe Bending Co 
New HAvVEN,Conn. 











SECOND-HAND TOOLS FOR SALE by 
POOLE & HUNT, Baltimore, Md. 


1 Planing Machine. Will plane 35in. wide, 27 in 
high, and 16 ft. 6in. long. 

1 Planing Machine. Will _ ane 30 in. wide, 26 in 
high, and 5 ft.6in long 


Mees et meet mw TRON & STBEL DROP FORGINGS 


1 Double Geared Chasing Lathe. 
Made to Order. 


in. dia., 8 ft. 6in. long. 
1 Drill Grinding Machine. 

LOW PRICES AND GOOD WORKMANSHIP 
ADDRESS: 


1 Small Punching and Shearing Machine, with fly 
BRADLEY & PIERSON MFG. CO. 


wheel and clutch starting arrangement. 
Foot of Clay Street, Newark, N. J. 


MACHINERY, 
GHT 











SW AND E IN D- ° 
NE I SECON HAND POWER 


HAMMER. 





12 in. 8.,5 ft. Bed Engine Lathe, New 


13in. x6 ft. Bed Engine Lathe, Ames, new. aoe 
14 * Sand? ft. Bed Engine Lathe, Bogert new siz 
ee Harris, cheap 4 Ez 
16 * 6ft. * se * Ames aos 
Ss * of ™ ae Pratt & Whitney. & 8 
17 * Gtt. * “6 Putnam, not screw | ®&° 3 & 
cutting B44 
\ GoM td ‘* Hewes & Phillips. aad 
19 “* 10,12,14*° cis Pond, nearly new. Be 
20 in. x 6 ft. Engine L athe Putnam, good order, of 
“ 6U*! he. CU” Ames, new. 
» * Be. * e Ke Harrisburg. 


‘* Harrisburg, good. 
16x6 ft. Turre t Fox L nae with chasing bar. 
14 1n.-20 in. and 33in. Turret Head Chucking. or 
Screw Machines, Bridgeport. 
23 in., 25in. and 2s in. Drills, Blaisdell, new. 
20 in. Drill, Prentice. 
20 * = Dave. 
No.1 and 2 Slate’s Sensitive Drill. 
Elliott Drill. Gang Drill. 


B 0} ¥IOM GIP UO pasn oq UO pu 
-00| B USGA ABQ Goul-% pue qoul-g 


rive; strikes much harde 


airs are trifling. 


fl 


ssse8 advantages superior to any other Ga 
han hammers with double the weight of ram. 


It has neither cylinders, 


; 


8 UO SMO]G O}VUIG][B POOF a¥LIS 0} POYIOM Oq UB I] 


oq} Aq paunjqoejnuryY ‘WMOUY JomMBy 10930 Aue Ueq} 


uuog *Arnqueg “09 NECIGE “Vv 'd 


‘ 


> 
SHAPERS. oa S 52 

6 in. Gould. 12 in Sellers. | * 2B, RE 
16 in. Hewes and Phillips om a 
15 & 24 in. Wolcott, 5.9% a 
20 in. Bridgeport a2 o ae oi 
PLANERS. Be Se 5 

16x42 in. Bridgeport. 22x 4 ft. Powell. |S38% &2 
244 in x 6 ft., Powell. 24in x 8 ft. Ames aes} - fed 
26 in x O&8 ft., 22 in.x4 ft ,5 ft.and 6 ft.Powell. | 22 .9% he 
82 in.x 10 ft., Pond SSaas 36 
36 in. Squaring Shear, power, nearly new. i RS 





No. 8%and 5 Press, stiles 
40 1b. Bradley Cushioned Hammer. 

Lot of miscellaneous Machinery § If pen do not 
see what you want, write and state what is re- 
quired. 


E.P. BULLARD,I4 Dey St., New York. | 














MACHINIS. 15 


































MANUFACTURERS OF 
\MPROVED 

















STEAM ENGINES 
“uu VARIET 
Sizes Varying From 
20 to 2000 Horse Power. 


Horizontal or Vertical, 
Direct Acting or Beam, 
Condensing, Non-Condensing 
or Compound. 

Send for Circular. 


HEWES & PHILLIPS 


Iron Works. 
® IMPROVED 


Corliss Engine, 


High Pressure, 






















































—Condensing 
And Compound 








‘end for Ctreular. 


AGENT 
Geo. A. Barnard 
(175 Temple Court) 
7 Beekman §treet, 
NEw YORK. 





















































THe ALBANY STEAM TRAP Cos 


BUCKET AND GRAVITATING 
TRAPS 


. Automatically drain the water of 
condensation from HEATING COILS 
and return it to the boilers whether 
the coils are above or below the water 
levelin boiler, doing away with pumps 
and other mechanical devices for such 
purposes 
— We also manufacture Blessing’s « 
= Patent Seaceunis Seat Stop and Check 
= Valves.—Send for Circular, 


Sr ah * Abang Steam Trap Co. “nov” sieaiiaiaaiis 
FOUNDRY AND MACHINE DEPARTMENT, 
HARRISBURG CAR MPG. CO. 


HARRISBURG, PA. 


Highest Award Silver Medal 


Diploma 
AT FRANKLIN INSTITUTE NOVELTY EXHIBI- 
TION, PHILADELPHIA. 

















We are operating the finest and most successful 
Electric Light Statious in the world, A change of 
speed not exceeding one per cent guaranteed, ran 
ning light and Bee Send for catalogue, 


THE SKINNER ENGINE co. 












HARLES MURRAY=< 
BO ENGRAVER on WOOD \y 
53S ANN ST. 4 NEw Yorr: 


WE ARE MAKING 
A SPECIALTY OF} 
A 24-INCH LATHE, 


WITH BED ANY “PORTABLE AND STATIONARY 


LENGTH DESIRED. THIS LATHE IS DESIGNED) ZANGINES and BOILERS 


Send for Catalogue and Prices. 


FOR SEVERE SER- 

VICE; IT IS THE = 

HEAVIEST OF ITs | { SEND FOR SPECIAL LIST. 

SIZE EVER PRO | ' 
New and Second-hand Machinery. 


DUCED, AND THE WORKMANSHIP AS GOOD 
COLD-ROLLED SHAFTINC, HANCERS, 


AS SKILL CA) | 
MAKE IT, 
PULLEY<, ETC., ETC. 
SEND FOR CH CIBCULAR 


saicnownu,,. |) SEORGE PLACE MACHINERY CO. 
Ye De mOMITEU. Yonkers, N. Y, 

















121 Chambers St., New York. 






















PRICES REDUCED, 3 


THE ORIGINAL 


Usinea Millie Mistins ad MS < 


— MADE BY THE 


er - BROWN & SHARPE MFG. CO. 


No. 1 Universal Milling Machine. 
PROVIDENCE, R.I., 





No.3 Universal Milling Machine. 


Are kept in stock and sold at favorable prices, compared with any of 
their IMITATIONS. By making these Machines in large numbers, with 
expensive special tools, much greater accuracy has been attained than 
can be reached by the usual methods of manufacture. The importance 
of the greatest attainable accuracy in TOOL-MAKING MACHINES will be 
appreciated by Machinists, 


CORRESPONDENCE SOLICITED CATALOGUE MAILED ON APPLICATION. 








Car Wheel and Axle omega eal 


'RAILROAD, LOCOMOTIVE 
AND CAR SHOP 


EQUIPMENTS | 


Photographs and Prices on Application. | 


NILES TOOL WORKS, 


Hamilton, Ohio. 


| NEW YORK, 96 Liberty St. 
|PHILADELPHIA, 713 Chestnut St. 
CHICAGO, 96 Lake St. |* 

















PILLAR CRANES, 


ANY CAPACITY. 


Descriptive Circulars on application, and full Specifi- 
cation and Tender promptly submitted on receipt of 
capacity, height of hoist ‘and effective radius desired. 
Standard sizes in stock. 


SOLE MAKERS, 


THE YALE & TOWNE MFG. CO, 


New YORK — CHICAGO — PHILADELPHIA — BosTON. 





Catalogues on application. 


DRILLL 


AND ee 


PILLAR CRANE 








(eer Send for Prices, a$ 
IT WILL PAY YOU. 


sa ENGINE LATHES 





TWENTY IN. LEVER DRILL. 











| a», LODGE, DAVIS & CO. 
= CINCINNATI, OHIO. 


E.E.CARVIN & CO. 


139 & 141 CENTRE ST., NEW YORK, 


Manufacturers of 


MACHINISTS’ 


TOOLS 
Small 

a? Automatic 

Miller, 





act, 





Pid other 
APPLY TO Cc 


Oper vent. more work than any 


6 
- 


5 cut is designed for rapid 
Mand convenient milling 
of small work. 


urns out 


al 
o 


Eberhardt s New Drill 


Send for Catalogue. 





AMERICAN — Ist 


WITH ARM. 
The Machine shown in | 





1887 


THE PRATT & WHITNEY CO. 


HARTFORD, CONN. 


Manufacture and have ready for delivery, TURRET HEAD MACHINES of 10, 12, 14, 
and 16 in. swing, with or without cut-off rest, suitable for finishing brass and other metals 
that do not require a free use of oil in cutting them. Prices are less than for screw 
machines, and will be given on application. The CUSHMAN PATENT COMBINA- 
TION LATHE CHUCKS are made stronger than formerly, have jaws ground true, 
and are offered at 35 per cent. discount from list. 


January 1, 





The Billings & Spencer Co., Hartford, Ct. 


MANUFACTURERS OF 


DROP FORGINGS IN COPPER, IRON OR STEEL. 


Pure Copper Commutator Bars for Electric Motors or 
Generators, Sieel Commutator Rings and Nuts, 
Steel Wrenches and Eye Bolts, 














READY 


ror Immediate Delivery. 


AXLE LATHES 


for Turning Car and Locomotive Axles. 


LATHE 


for Turning Steel Tired and Chilled Cast 
tron Car Wheels, two at same time 
without removal from axle. 


POND MACHINE 0 (0. 
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GEO. W. FIFIELD, 








GEAR WHEELS ri GEAR CUTTING. 


Send for Catalogue D. 
GEORGE B. GRANT, 
666 Beverly Street, Boston. | 


KEY-SEATING 

MACHINES 

AND 
90-in. Drills a Specialty, Yor New Reduced PRICE LIST, Write to 
pg tpcutise wate THE G, A. GRAY CO. 


days’ useto payfirstcost; Sycamore & Webster St., Cincinnati.0. 


no shop can afford to de 
without one. We have 


now aay 2 for_ prompt 17 ir 
shipment, both Key-Seat- Lathes. in. 
ing Machines and pinch $ 20 in. 


J. M. PRESIDENT. 


ALLEN, 
FRANKLIN, Vict-PREsIDENT. 
J. B. Prerce, 


W. iB. 





SECRETARY. 










Drills. Send for Photo. 
and Catalogue, 
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THE BUFFALO STEEL FOUNDR “BUrFALo, 
ORDERS AND GOGRTATOUDENCE | PRAT? £ LETOMWORTH 





The Stiles Machinist Tool Crinder. 


FOR GRINDING LATHE, PLANER AND OTHER TOOLS, 
—MANUFACTURED BY— 


THE STILES & PARKER PRESS CO. 


MIDDLETOWN, CONN. 





Branch Works and Office: 
203, 205, 207 Centre Street, corner of Howard, New York. 
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